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CONCESSIONS TO THE TELEPHONE 
COMPANIES. 


TE gradually softening tenour of the utterances of 


the Postmaster-General in the House of Commons 
respecting the attitude of his department towards the 


_ telephone companies no doubt led the latter to expect 


that, sooner or later, the stringent regulations imposed 
upon them would suffer some degree of relaxation ; 


but hardly one person at all interested in this question, 


we venture to say, anticipated such a substantial series 
of concessions as those announced by Mr. Fawcett last 
week. These embrace in some respects even more 
than was asked of him, and, so strong is his desire to 
go to the utmost extent possible, consonant with the 
one other object it is absolutely necessary for him to 


keep in view, in relieving the companies of the burdens | 


which have oppressed them, that he has intimated his 
intention of considering still further facilities which 
it may be possible for him to afford them. There may 
very possibly be some few points upon which the 
companies would have liked a slightly different deci- 
sion, but these are comparatively unimportant, viewed 


in the light of the concessions already made, and are 


not likely to be urged very strongly just now ; indeed, 
altogether we think most people will agree with us, that 
the companies are entitled to congratulation upon the 
successful issue of their representations to the Govern- 
ment and their agitation of the public mind. This latter 
has been no mean factor in bringing about the change 
which is likely to be so beneficial to the owners of the 


telephone and to the community generally, for, as Mr. 


Fawcett admitted, the Government is controlled by and 


directly amenable to public opinion, and it was not, 


perhaps, until those connected with telephone interests 
energetically brought their grievances prominently 
before the gaze of the multitude that the nature of the 
opposing influences was fully understood. Once, how- 
ever, that the subject was grasped, there was no 
flagging in the demand for the removal of the ob- 


Noxious restrictions. 


That all has been done that is necessary to put the 
telephone on as firm and sure a working basis as exists 
" other countries, we would not say; but, bear- 
ng in mind the condition of things which has so long 
existed, the relief now afforded cannot fail to be ap- 
Preciated ; and it is evident that it is so, if we may 
ake the rapid rise in the value of telephone shares as 
an indication of the circumstance. 
nck bo all along been a great disposition to ignore 

at the telephone really is, according to legal 
i Within the monopoly of the Postmaster- 
a ; and those captious critics who are not even 
W Satisfied persist in blinding themselves to it 


when they sneer at the anxiety of the Postmaster- 
General on behalf of the revenue of his department. 
He must protect this; it is his first care. But when 
this aim has been secured, if aught can be done in the 
interests of the public for the facilitation of the means 
of communication, it is his duty to see that it is done. 
We have taken the view that the advancement of the 
telephone would not prejudicially affect the receipts of 


_ the Post Officé on the telegraph service, and, in pur- 


suance of that belief, have advocated the removal of 
all restrictions tending to limit the use of the instru- 
ment. It seems now that Mr. Fawcett is himself coming 
round to the same view, and we may look forward to 
still further improvements in the terms upon which 
licenses will be granted. 

The first official declaration on the part of the tele- 
phone companies respecting the Postmaster-General’s 
decision was that of last Friday by Colonel Raynsford 
Jackson, chairman of the National Telephone Company, 
which is reported in another part of this journal ; 
and this is distinctly favourable. Colonel Jackson 
suggests, however, that connection might be established 
between telephone exchanges and postal telegraph 


offices in order that subscribers to the former might — 


be able to send and receive telegraphic messages by 
means of the telephone ; and he takes exception to the 


extension of the principle of royalties to receipts upon 
With regard to the former, it is so 


all private wires. 


greatly in the interests of the telegraph department 
that it is scarcely probable that it will be disregarded 


—in fact, as we write, we are informed, upon reliable 


authority, that it has been decided to permit such a 


~ connection ; while as to the question of royalty upon 


private wires, no doubt it is intended to draw a dis- 


- tinction between that class of private wire business 
which affects the Postmaster-General’s monopoly and 


that which does not. 


THE HISTORY OF THE TELEPHONE. 


MR. CHAS. A. RANDALL has published another long 
letter, dated July 22nd, on this subject, which we now 
reproduce from the New York Electrical World. 
Mr. Randall commences thus :— | 

In your issue of the 12th inst., in an article by Mr. 
E. Berliner, he asks this question: “ Since when did 
the art* as defined exist ? ” 

As Mr. Berliner has quoted my remark, that “ Every 
one skilled in the art knows that a Reis apparatus will 
transmit and reproduce words,” I will undertake to 
answer this question. 

The ideas of Bourseul can scarcely be considered 
invention, as they were never sufficiently defined and 
elaborated to prove their truth or correctness. He 
described in general terms a mode of transmitting 


speech by electricity, but gave no accurate description 


of devices for producing the result. 

Do the methods and apparatus of Reis entitle him 
to be considered the inventor of the telephone? Let 
us consider this. 

In or about the year 1861 Prof. P. Reis graphically 
illustrated and explained all the principles of the action 
of sound waves, simple and compound. The illustra- 
tions and explanations are practically identical with 
those shown by Prof. Bell in his patent of 1876, though 
this refers to, calls for and claims a system of multiple 
telegraphy, while Reis had in view the transmission of 


* We presume that the art of telephony is here meant.—Eps. 
Ezec. Rev. 
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articulate speech. During the years from 1860 to 1864 
Prof. Reis produced various apparatus that did, and, it 7s 
found, will transmit and reproduce speech fairly well, 
and such apparatus were made and sold for this purpose, 
according to the testimony we have on the subject. 
This demonstrates, as Mr. Berliner has heretofore 
admitted through your columns, “that the child was 
born.” From this point it can only be a question of 
progression and perfection, and it does not matter as to 
the invention per se, if the devices at this time for carry- 
ing out the invention operated only indifferently. 

We have then, by Reis, a thoroughly scientific 
explanation of principles and a reduction to practice. 
This constitutes invention. 

If Reis and his assistants did not discover the secret 
of a finely adjustable apparatus and other essential 
devices of a perfect transmitter, it is not to be wondered 
at; nor does it detract from his honour as inventor of 
the art. 

Since the Bell patent of 1877, for his magneto tele- 
phone receiver, which, properly constructed, un- 
doubtedly stands at the head of the list in its class, 
scores of people have laboured and hundreds of 
thousands of dollars have been: expended to perfect 
the “telephone.” Are they yet perfectly satisfactory to 
producer and user? Do not even the present telephone 
devices often operate indifferently? And why? Mainly 


because of improper adjustment, and imperfect elec- 


trodes. We must consider also, that it was not until 
about two years after the Bell patent of 1876, for an 


“Improvement in Telegraphy,” which has been found 


to show a poor form of “ Magneto Telephone,” that. 


Dr. F. Blake produced his improvement upon the Reis 
transmitter, the widely used “ Blake transmitter.” I 
cannot understand that we are indebted to Prof. Bell 
for this. It is not an improvement of a magneto- 
telephone, but an improvement upon the Reis battery 
transmitter, which fully anticipates it, and the patents 
allowed therefor are for devices only. 

We are all familiar with the description of the 
“ Bell” invention, and especially of fig. 7 of the patent 
of 1876, alleged to be the device that will transmit 
speech, which, as Judge Lowell has said, “is at once 
a transmitter and a receiver.” There is nothing in this 
that can be construed as an anticipation of the “ Blake” 
transmitter. 

Furthermore, this invention did not operate as 
described. Professor Bell states in. reference to ths 


_same—and he certainly should be authority—“ As had 


been long anticipated, it was proved that the only use 
of the battery was to magnetise the iron core of the 
magnet, for the effects were equally audible when the 
battery was omitted and a rod of magnetised steel sub- 
stituted for the iron core of the magnet.” (See 
Prescott, p. 70.) 

In consideration of this statement, what becomes of 
this patent of 1876? What becomes of the theory and 
principle of the “undulation of a continuous galvanic 
current in a continuously closed circuit?” None of 
the devices or methods described in this patent, that 
are new, have ever been reduced to practice, and none 
of them, or anything like them in detail, in construc- 
tion and operation of apparatus, can be found in use 
to-day. In fact the invention therein shown, in best 
form, does not and cannot serve the purpose of the 
transmission of speech at all, and the transmitter every- 
where in use (Blake’s), does not produce “ electrical un 
dulations induced by the vibration of a body capable 
of inductive action,” the main principle of the method 
set forth in his patent of 1876. 

Is the Reis apparatus an anticipation of the “ Blake ?” 

I think all will admit—aside from the adjustment— 
they are very similar, and in principle of operation 
identical. With the “ Blake” the same results are ob- 
tained as with the “Reis.” With either, by careful 
construction, more careful adjustment and light contact 
of electrodes, words may be transmitted by speaking 
in an ordinary tone of voice, and upon speaking into 
either in a loud tone accidental breaks are caused at 
the electrodes, and the articulation becomes unintel- 
ligible. All admit, I think, that the “ Blake” is a 


great improvement upon the “ Reis,” so, also, were the 
improvements made by Prof. Vander Weyde, in 1868 
or 1869; and the duplex and quads, dynamos and 
electro-motors of to-day, after years have passed, are 
improvements upon the originals. 

Mr. Berliner lays great stress upon the “ speaking 
current.” Is not the term misleading? I certainly do 
not know of any reference by Prof. Bell to a “ speak. 
ing current,” or of any new current. It is an accepted 
fact that all currents are undulating or of varying 
power, depending upon the contact-closer, and the re. 
sistance and length of circuit. I do not know of any 
new current in the practice of telephony. So far ag J 
am informed, the currents used are direct battery cur. 
rents, or magneto or electro-magnetic induced currents, 
Hence, Mr. Berliner cannot fairly claim for Prof. Bel] 
the invention of a new or “speaking current,” or a 
current of varying power, nor does Prof. Bell himself 
make any such claim. If Mr. Berliner refers to a 
speaking circuit, or the “ continuous unbroken circuit” 
shown in this patent of 1876, then to come within the 


scope of this patent there must be used a continuously : 


closed circuit, including a galvanic battery and ap- 
paratus that “ produces electrical undulations induced 
by the vibration of a body capable of induction, which 
apparatus must serve to act “ both as a transmitter and 
a receiver.” This combination is not in use in the art 
as practised to-day. | | 

Let us drop, then, this everlasting reference to and 
discussion of this patent of 1876, and let the American 
Bell Telephone Company, which owns it, cease this 
humbuggery and have recourse to its valuable patents 
upon essential devices, which its competitors will find 
have far greater strength for defending its business, 
rights and interests fairly and justly, than the prepos- 
terous claims under the patent of 1876 ever had. 

In conclusion, then, my reply to Mr. Berliners 
question is, that because “of the published ideas of 
Bourseul,” which are stated “to concern nothing more 
or less than the electrical transmission of the spoken 
word,” and because of their “subsequent reduction to 
practice by Reis,” which he (Berliner) expressly ad- 
mits, and because of the facts as herein stated, the art 
scientifically understood and demonstrated, existed cer- 
tainly as early as 1864, even if the mechanical devices 
that “ could be controlled,” for perfectly carrying out 
the art, did not exist that early. Further, that the art 
and the world, for the use and convenience of a prac- 
tical telephone, owe more to the labours and improve- 
ments of Messrs. Vail, Berliner, Blake, Bell (1877) 
Watson, Lockwood and others, than they do to the 
invention of Bell as shown in this patent of 1876, the 
most that can be claimed for which is, that it may be 
considered a faint foreshadowing of his really useful 
telephone receiver patented in 1877. 


COMPARISON BETWEEN THE HYPOTHESIS 
OF CURRENTS AROUND THE AXIS OF 
A MAGNET AND THAT OF CURRENTS 
AROUND EACH MOLECULE. 


By AUGUSTIN FRESNEL. 


FROM the analogy of the magnetisation of each ring 
of the surface of a cylinder of steel placed in a helix 
traversed by a current I conclude, on the hypothesis of 
currents around the axis :— | 

1. That the current of a connecting wire will pro 
duce another current in a steel wire parallel to the 
former, the extremities of which are brought into com 
munication by means of a conductor. 

2. That by means of a sort of polarisation produced 
in the particles of the steel wire by the action of the 


_ connecting wire, the current will perpetuate itself in 


the former after the connecting wire has ceased to 

upon it in the same manner as the currents perpetuate 
themselves in the cylinder when withdrawn from the 
helix, 
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8 That if we suppress the communication between 
the two extremities of the steel wire, the polarisation 
of its particles being no longer able to continue 

roducing the current, an opposite electric tension 
must be manifested at its two extremities, and on this 
principle I conceived the idea of a voltaic apparatus 
composed of a bundle of similar wires. These expe- 
riments, made by different processes, among others 
with frogs, which afford the most delicate proof, gave 


no result. 


In the theory of currents around each molecule a 
connecting wire, parallel to a steel wire, ought to pro- 
duce, around its molecules, currents in the plane pass- 
ing through the two wires. There will be no longi- 
tudinal current; frogs interposed between the. two 
extremities of the wire will not be affected ; water will 
not be decomposed, &c. The steel wire will present 


_no sign of magnetism ; but if we take such a wire and 


bend it into a helix, so that the side of its surface 


which was turned towards the connecting wire may be | 


within or without the helix, this wire will form a 
magnet, the direction of whose magnetism will depend 
on the direction of the helix and of the direction in 
which is placed the side of the steel wire which was 
turned towards the connecting wire. 


On the hypothesis of currents around the axis, the © 


direction of the magnetisation of a needle by the 


. action of a hollow cylindrical magnet in the interior 
of which it is placed, ought to be the same as that of 


the magnet, 2.e., the two similar poles of the needle and 
of the cylinder should be on the same side. The ex- 
periment of the magnetisation of a needle by a helix 
confirms this result. It must be remarked that it 
is contrary to that of the ordinary theory of magnetism. 
According to that theory a needle placed in a hollow 
cylinder should become magnetised in such a manner 


_ that its poles may be opposite to those of the cylinder © 


situate on the same side. 


Portion of the last spiral of this figure.—We must suppose the 
returning wire, a,b,c, and the wire, d, e, f, in one and the same 
cylindrical surface, perpendicular to the plane of the figure. The 
wire, returning upon itself after having formed each ring, ought 
not to touch itself, so that the current may always pass by the 
rings. | 


On the theory of currents around each molecule, the — 


direction of the magnetisation of a needle placed in a 
hollow magnet should be contrary to that of the 
magnet ; 2.e., the opposite poles of the needle and the 
magnet ought to be on the same side, as in the ordinary 
theory. I purposed making this experiment by elec- 
tricity by means of a helix formed of a wire, bent in 
such a manner as to present a series of rings to repre- 
sent the currents around the molecules, and then re- 
turning so as to form a simple helix among the circum- 
volutions of the former, so as to neutralise its longi- 
tudinal and its circular action, and leave merely the 
action of the rings. | 
Such a helix should magnetise a needle placed in its 
Tlor in a direction contrary to that of a simple 
orm and act externally in the same direction as the 
On the hypothesis of currents around the axis, if we 
Split longitudinally a hollow cylinder of magnetised 
steel, it should immediately lose its magnetic property. 
de should not be able to magnetise a helix of steel in 
the direction of its axis only when its two extremities 
are placed In communication by means of a conductor. 
the conductor the helix ought suddenly to 
the 3 to be magnetic. I have magnetised helices in 
4 rection of their axis by placing them in another 
e x Which I caused to be traversed by discharges of 
ue, jars, although their extremities were not in 
mmunication. On this same hypothesis a helix of 


steel, traversed by a Leyden discharge, and which, as 
I have found, becomes magnetic, can only do so by the 
longitudinal, and not by the circular action of the cur- 
rent. 

On the hypothesis of currents around each particle 
we may split a hollow magnet longitudinally without 
destroying its magnetism. We may magnetise a helix 
in the direction of its axis without bringing its two 
extremities into communication. A helix magnetised 


_ by a discharge is magnetised by the longitudinal action 


of the current, which acts upon it in the direction of 
its wire, a8 well as by the circular action which mag- 
netises it in the direction of its axis, and which concurs 
with the former. 

On the ordinary theory of magnetism, a needle, 
placed in a hollow magnet in the middle of its length, 
will be magnetised so much the less strongly as it is 
shorter and the magnet longer. I placed a needle in 
the interior and in the middle of a long helix, through 
which I passed a Leyden discharge, and the needle 


appeared to me as strongly magnetised as with the 


same helix cut only a little longer than the needle. 
This experiment should be performed with the ring- 
helix.— Comptes Rendus. 


DIRECT MEASUREMENT OF THE TWO 
STATIC COMPONENTS AND OF THE 
DYNAMIC COMPONENT OF COLLECTOR 
MACHINES. : 


By M. G. CABANELLAS. 


IN the paper which I had the honour to read before the 
Academy, January 28th, 1884, I called to mind that, 
by means of the individual yield of each of three 
organs of all transmission of power, to wit, the genera- 
tor, the line, and the recipient, the product of these 
three individual values, the fractions F,, F,, F,, gives 
exactly the value F, of the yield of the transfer. 

I further reduced the analysis and then thesynthesis of 
Fes Frs FR to those of their simple determinant functions 


of the form m = In this formula I is the real 


E 
RE 
current, R the effective resistance, taking into account 
the deficiency, which I have pointed out and measured, 
and of which my memoir of April 28th, 1884, enables 
me to fix the order of the cause. Lastly, E is the real 
electromotive force. We know that this force increases 
with the length of the wire coil in the electric field, but 
decreases with the magnetic field. If, then, we consider 
a machine with an invariable electro-magnet, and if we 
cause the distance of the armature to vary, it ensues 
that the space reserved for the induced coiling, and also 
the power of the magnetic field will be modified, 
exerting two respective variations in opposite directions 
on the electromotive forces created with the same speed, 
current and section of the wrapping. Without enter- 
ing into the complete discussion, it is evident that it is 
here necessary to determine the most favourable point 
in this series, and the component ratios of the resulting 
effect which characterises each of these terms. The 
object of the present paper is to make known my 
method, electrical and mechanical, which permits me to 


realise such a desideratum in precise numerical terms. | 


The effective magnetic field of a collector-machine is 
the resultant, 1 and 2, of two static components, the one 
due to the circulation of the current in the wire of the 
electro, the other due to the circulation of the current 
in the wire of the armature; 3, of.a dynamic compo- 
nent which I have pointed out, and which is due to the 
action exerted by the totality of the currents of the 
wire of the armature upon the molecular currents 
constituting magnetism, in virtue of the movement of 
this electric field. Whether we have to do with a 
generator or a recipient the first static component is 
always positive, the second static component always 


negative, whilst the third (dynamic) component is 


positive in generators and negative in recipients. I 
have shown, especially as regards the experiments at 
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Munich, the great relative value which this component 
may take in certain given conditions of sensibility of 
specific magnetism (non-compensated machines). 

This being established, let us suppose a machine— 
Gramme for instance—with the electro mounted upon 
knife edges, the edge being a prolongation of the axle 
of the armature, turning upon independent bearings, 
and supporting the brushes. 

When in action I observe, at the speed of N rotations 
per minute the electromotive force, E,, in an open 
induced circuit, the brushes being placed equatorially, 


the circuit of excitation of the electros being animated 


by the current, I, from an external source. 

When at rest, the axle of the armature being levelled, 
I observe by gradual variation the angle of the brushes 
which gives the maximum yield for the couple, ©, 
(metres, kilos), counterpoising the tendence to move 
the electro, whilst currents from external sources ani- 
mate the circuits of the electro and of the armature. 

In action, at the real rate, N I, of the machine serving 
as a generator, the brushes retaining the former posi- 
tion, I observe, always by direct weighing the couple, 
C, which counterpoises the tendency to carry along the 
electro in the direction of the rotation of the armature. 

I calculate 


ON C 
E = - and = 


C 

The magnitude of the effective magnetic field of this 
generator, at the rate N I, expressed in volts, is there- 
fore distributed as follows :— | 

E, is the primary positive static component due to 
the circulation of the electro. 

E, — E, is the primary negative static component 
due to the circulation of the armature. | 

E—H,is the secondary positive dynamic component 
due to the movement of the electric field. 

Any increase whatever in the number of pairs of 
brushes and in the dimensions of the machines is not 
to any serious degree an obstacle to the use of this 
method. Setting out from a certain mass the entire 
electro ought to be supported in such a manner as to 
limit the strain upon the knife edges to an appointed 
minimum is to attach the electro to a float. 

If it is useful to apply this kind of measurement to 
the recipient, the last component will be negative, and 
will be obtained in the same manner. In calculating, 
E, account must of course be taken of the passive 
couple. 

To sum up, the present method, electrical and me- 
chanical, of quantitative analysis leads directly to the 
synthesis, highly important of the best proportions to 
be adopted for the electros and the armatures of collec- 
tor machines.—Comptes Rendus. 


ON THE USE OF DYNAMO-ELECTRIC MA- 
CHINES AS A SUBSTITUTE FOR TELE- 
GRAPHIC BATTERIES. 


By M. ROTHEN. 


IN presence of the rapid development of dynamo 
machines, the thought must naturally occur to every 
telegraphist that it might perhaps be of advantage to 
substitute for batteries these novel generators of elec- 
tricity. This idea has in. it something enticing, if we 
consider that no generator furnishes electricity as 
cheaply as do dynamos, and that, on the other 
hand, the maintenance of batteries occasions much 
inconvenience. However clean they may be when 
first put together they soon become dirty, a fault from 
which none of the numerous forms employed is 
entirely free. Crystals are soon produced, which 
climb up the sides of the cells to re-descend at 
the outside ; porous vessels become impermeable, or 
their outsides are covered with coppery arborescence ; 
the zincs are covered with crusts adhering firmly and 
which all efforts are unable to remove ; at the bottom 
there are deposited blackish pastes, not precisely 


defined ; the contacts with the wires become oxidised, 
All these inconveniencies of batteries are but too well 
known to telegraphists and it is not necessary to dwell 
on them longer in order to show that, as regards clean. 
liness and ease of maintenance, it would be advan. 
tageous to substitute dynamos for the batteries. 


As far as regards the cost of electricity supplied in 


the one or the other manner the question seems to us 
of less importance. It is needful to remark at the 
outset that the cost of maintaining batteries has beep 
made the subject of very variable valuations by 


different telegraphic administrations, depending, be. 
sides, on the systems in use. Whilst in some countries . 


the mean annual expense is reckoned at three francs 
per element, in others it is valued only at one franc, or 
even less. The real amount of the outlay for main- 


‘taining batteries is therefore difficult to calculate with 
certainty. As to the expense of obtaining electricity 


from dynamos, to say that they are the cheapest source 
is correct only under certain conditions. In the first 


place, there must be a great demand for electricity and 


little variation in this demand. But even admitting 
that in telegraphic offices exploitation by dynamos 
is more economical than by batteries, it does not neces- 
sarily follow that the former should be adopted. We 
find here relations similar to those which exist between 
the material of great works of art and that of instru- 
ments of precision. For an iron bridge it is necessary 
to calculate carefully the capacity of the iron in order 
to arrive at a sufficient stability with the minimum of 
weight, for it is the weight which forms the chief item 
in the sum total of expenditure. For an instrument of 
precision, the quantity of materials employed plays 
only a very insignificant part in the total cost, and we 
do not think of calculating the force of resistance of 
the metal. The dimensions are often ten times in 
excess of what they might be if we confined ourselves 
to what is strictly necessary. 

The same considerations present themselves in the 
production of electricity, on the one hand for the 
electric light and the transmission of power, and on 
the other for telegraphy. In the former case this 
production constitutes the preponderating element of 
the expenses. Hence all efforts are directed towards 
reducing its price. In the second, the quantity of 
electricity required is so small that a trifle more or less 
in the cost of production has no appreciable influence 
on the total expenditure. 

If to these considerations we join, further, those 
drawn from the special circumstances met with at the 
majority of small intermediate offices, the question, in 
its general application, is quickly decided in favour of 
batteries. For great offices where the main mass of 
telegraphic business is concentrated, the conditions, it 
is true, are different. The consumption of electricity 
there is much more considerable, and there, especially 
where the system of special batteries for each line 1s 10 
use, and where, consequently, the number of elements 
may sometimes reach 20,000, the substitution of 
dynamos for batteries is of more interest. sae 

The first attempts made, to our knowledge, in this 
direction are those of Louis Schwendler, in his li 
time chief electrician to the Administration of British 
India. The Journal Telegraphique (vol. IV. p. 621) 
has published the report of this official on the expert 
ments of October 14th, 1879, made between the offices 
of Calcutta and of Agra, a distance of 1,350 kilo- 
metres. These experiments Schwendler resumed in à 
more complete manner at the end of August, 1880. 
Siemens dynamo, model A, was placed at the railway 
station of Howrah, distant 2°8 kilometres from io 
telegraphic office of Calcutta. The negative pole 0 
the machine was placed in communication with the 
earth by means of three copper plates having a t0 
resistance of 1°67 ohm. The other pole was in col 
munication with a telegraphic wire conducting ¥° 
current to the Calcutta office, where ordinary manip 
lators directed it in succession to different telegraph! 
wires. 


It was not forgotten that the mere influence of 8 


telegraphic circuit is unable to prime a dynamo. 
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It was, therefore, necessary to establish at Howrah a 
second circuit, of a feeble resistance, either a circuit 
destined to serve a Serrin arc lamp, or an auxiliary 
wire of the resistance of 0'517 ohm. 

A preliminary experiment was made on August 28th 
with the wire from Calcutta to Allahabad of the length 
of 928 kilometres. The resistance of the line was 
3075 ohms, and that of the recipient apparatus at 
Allahabad 492 ohms. The principal current, furnished 
by the dynamo, showed on a tangent galvanometer 
379, which, if we take as a standard the measure of 
the horizontal component of terrestrial magnetism, 
represents as the force of the current in ampéres 47:33 
tangent 37°9° = 36°846 ampères. The current traversing 
the telegraphic line was 0‘0145 ampère, of which 0:0077 
arrived at Allahabad. With the battery of 60 Minotto 
elements commonly employed, these two values were 
respectively 0‘0098 and 0‘0051 ampére. Of the total 
current furnished by the machine the telegraphic wire 
only absorbed, therefore, a fraction of about 5555. 

The formal experiment took place the next day, 
August 29th. With the current derived from the 
dynamo they telegraphed on 11 different lines, which 
are ordinarily worked with batteries varying from 20 
to 195 elements. In all cases complete success was 
obtained, but the derived current was never sent on 
more than a single line at once. Except on the line 
from Calcutta to Agra, which presents à resistance of 
7529 ohms, and which is habitually worked with a 
battery of 195 elements, the derived current of the 
dynamo was always stronger than the current furnished 
by the battery. 

_ Jt is to be regretted that Schwendler did not follow 
out his experiment by endeavouring, with the current 
from the dynamo, to telegraph simultaneously on the 
11 lines. But calculation shows that if the trial had 
been made all the lines would have absorbed a total 
current of 0‘129 ampere, or 0:0028 to 0‘0035 merely of 
the total current. This fraction is so trifling that it 
would not affect the working of the electric light sup- 


plied at the same time by the same machine. The | 


current necessary for the telegraph office would thus 
be obtained for nothing, assuming, of course, that the 
dynamo could be utilised day and night, whether for 
the production of the electric light or for some analo- 
gous work. 

In his experiments Schwendler set out always with 
the idea of employing derived currents from a dynamo 
whose principal current had another destination. But 
he does not seem to have thought of utilising the total 
current of the machine for telegraphy. 


(To be continued.) 


BROWN AND SAUNDERS’ INDIVIDUAL 
TELEPHONE CALL. 


THE object of this apparatus is to enable any one station 
out of a number in circuit on one line wire to call any 
other station without at the same time calling any of 
the others. The general method by which this is 


accomplished, the inventors point out, is not novel, it 


having long been known that signalling can be carried 


on between two or more stations connected by a single 
line-wire, by setting up in the electric circuit at one or 
More stations a series, or simultaneous number of series, 
of pulsations or undulations of electric current, having 
efinite and isochronous rates, which currents flowing 
ong the line are made to act electro-magnetically on 
certain isochronous vibrating receivers placed in the 
Circuit, with the effect that only those particular vibra- 
os of a number in the circuit will respond whose 
; vidual rates of vibration correspond to one of the 
Sochronous rates of current pulsation or undulation 
we then produced in the line, and so causing these 
piece to produce a signal either directly by their 
: Simple vibration or indirectly by actuating certain 
ae locally connected to them. 
thas been known too that the vibrating bodies for 


the above-mentioned purposes may be either spring 
reeds, that is, vibrators in which the governing power 
which vibrates the mass is almost exclusively the power 
of a spring, or gravity pendulums, in which the govern- 
ing power is almost solely that of gravity. 

Of these two classes of vibrators gravity pendulums 
are the most certain and reliable in their action for the 
following and other reasons :—(1) from the absolute 
invariability of the controlling power (gravity), (2) 
from their being independent of mass, and (3) from 


the simplicity of adjustment, owing to the slow varia- 


tion of rate with length (as the square root only). 
Within the usual limits of practicable space, however, 
it is impossible to get a very large range of rate of cur- 
rent impulses with pure gravity pendulums, when only 
a single contact is made and broken per beat, since the 
highest rate obtainable from them with certainty (that 
due to a length of, say, only 3”) equals only about 
9 beats per second, while that due to a pendulum of a 
foot length equals nearly two beats per second. From 
the slowness of their practicable rates, also, a compara- 
tively long time is taken to determine whether the 
pendulum, when used as a receiver, is to accumulate or 
interfere, since in every case the minimum number of 
current impulses necessary to certainly distinguish the 
amplitude of the arc of oscillation vf the accumulating 


vibrator from that of the interfering ones must be im- 


parted to them before the signal can be given. Where 
rapid signalling is required this, of course, becomes an 
important item. | 

With spring reeds, on the other hand, the practicable 
range of rate is enormously greater, varying from some 
thousands of beats per second, as in the high musical 
note-producing reeds, down to rates scarcely higher 
than that of gravity pendulums, when the spring is 
very weak compared to the weight. From the quick 
rates obtainable also much more rapid signalling can 
be secured. In consequence, however, of the compara- 
tively larger amount of power required to bend the 


necessarily stiffer spring of a moderate rate spring reed 


used as a receiver, and having mass enough in its bob 
to render its rate certain, the electro-magnet must be 
either put so close to the reed armature, or else the cur- 


rent made so strong that when the armature is rigidly 


attached to, or indeed forms part of the mass of the 
vibrator, in the usual way, such a large control is exer- 
cised over the reed as to endanger its being put into 
vibration by a rate of current pulsation considerably 
different from the proper rate of the reed. More 


especially is this the case too when the current is sub- : 


ject to any variation, such as usually occurs in practice 
from many causes. Where the vibrator is reqnired to 
successively make a number of different rates also, in 
order to form a transmitting apparatus for opening and 
closing electrical contacts in the rate of any desired one 
of the receiving vibrators, it becomes very difficult, in 
consequence of want of uniformity of springs, rapidity 


_ of variation of rate with length, and for like reasons, to 


obtain sufficient exactness with spring reeds. 

To overcome then the above-mentioned defects of 
spring reeds used as receivers, while retaining their 
greater speed and range of rate, and to combine with 
them as transmitters the certainly acting and easily 
adjustable variable rate gravity pendulum, so as to 
obtain the advantages of both with the defects of 
neither, and thereby to produce a very certain and 
efficient electric signal, capable of application to many 
purposes (some of which are mentioned later on) isthe 
object of Messrs. Brown and Saunders’ invention. 

The details of the “transmitting” reed are as 
follows :— 

a (fig. 1) is a bracket fixed to a base board and carry- 
ing a light spring, 0, to which is attached a moderately 
long rigid brass rod, c, having a small platinum plate 
fixed on one side, and towards its lower end as shown. 
The side movement of this rod, which is allowed by 
the spring at the top bending, is controlled at its bottom 
end within very narrow limits by two adjusting 
screws, d and e, screwed into the insulated brass 
bracket, jf, also fixed to the same base board. The 
screw, d, has a piece of ivory, or other hard insulating 
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material, fixed into its point so that it never makes an 
electrical contact with the rod, c, although it forms a 
mechanical stop therefor. The screw, e, however, is 


tipped with platinum, and makes electrical as well as 


mechanical contact once per beat with the platinum 
plate fixed on the side of the rod,c. The free reed 
proper is fixed to the bottom of the rod, c, and consists 
of a spring, g, to which is attached a rod on which the 
bob, À, can slide for adjustment. The strength of the 
spring and weight of the bob are so chosen as to permit 
of the desired rate being obtained as well as a sufficient 
period of vibration. The exact adjustment can then be 
made by sliding the bob up or down as required, and 


_ it can then be fixed firmly by the set screw as shown. 


Or the bob may be attached directly to the spring, g ; 
but it is more convenient to use an intervening rod. 


The rod, c, then makes a very firm contact once per 


beat with the screw, e; and so opens and closes in the 
rate of the reed the electrical connection between the 
brackets, a and f, which form the two electrodes of the 
transmitter, and which can be connected with a source 
of electricity, and with the line circuit in any ordinary 
well understood way. It will be found that the rate of 
this transmitter is practically uniform for all amplitudes 
from the maximum down to very small ones; which 
would not be the case were the spring, g, extended 
right up to the bracket, a. | 


Î 


Q 


nm 


o~ 


or a. | 
Fig. 1. Fig. 2. 


The impulse for starting these transmitting reeds, as 
in the case of the gravity pendulum transmitters, may 
be given to them either directly by hand or through 
the medium of any mechanical combination ; and they 
will then continue to vibrate amply long enough for 
most purposes of signalling. Where a length of time 
of vibration is required greater than that which can be 
obtained by increasing the weight of the bob however, 
speeial means, such as clockwork, or an electro- 
moter, &c., must be applied to continue the vibration. 

The “receiver” is represented in fig. 2. It consists 
of an electro magnet, 7, fixed to a base board and 
having an armature, #4. Where the rate of the vibrator 
is not required to much exceed say 300 double beats per 
minute, this armature is simply pivotted to the electro- 
magnet frame at the top, and inclined slightly to the 
vertical line, as shown, so that gravity tends to draw it 
back against the adjustable screw-back stop, Z Where 
this rate is required to be much exceeded, however, the 
top of the armature is attached to the electro-magnet 
frame by a piece of spring instead of a pivot, and which 
spring tends to force the armature back against the back 
stop, 4. The apparatus will then work in any position. 
The spring reed proper is then attached to the bottom 
of the armature, the point of dttachment or root of the 
free reed proper being the point n. 

The reed consists simply of a spring, m, fixed in any 
ordinary way to the bottom of the armature (we prefer 
to fix it by slitting the armature, letting in the spring 
as shown, and then fixing it by rivetting or soldering, 
or both). This spring carries a bob, which is clamped 
either to the spring itself, or to a rod firmly attached 
thereto as shown. The rate of the reed can be adjusted 


by varying the distance of the bob from the point n, 
and it can then be securely fixed by the set screw, the 
rate being thereafter invariable. The motion of the 
armature being then limited to a very small extent by 
the pole of the electro-magnet, 2, on the one side, and 
the adjustable screw back stop, /, on the other side, no 
one current, however strong it be, can cause the free 
reed to move through an abnormally long distance ; às 
has always been heretofore the case, when the current 
has been allowed to act electro-magnetically, directly on 
the free vibrating mass of the reed. The improved 
receivers are therefore. practically insusceptible to 


variations of current, providing only that it be suffici- 


ently strong to attract the armatures at all. Since algo 
the armatures are. by this means kept very close indeed 
to the poles of the electro-magnets the apparatus is 
extremely sensitive, and will work with far less current 
than that required in the ordinary way; where the 
electro-magnets have necessarily to be placed a com- 
paratively long way off the reed armatures. | 
In order that an electro-magnetic vibrator may 
interfere properly, and remain nearly at rest while a 
succession of currents, not in the rate of the vibrator, 
are being sent through the coils thereof, it is evidently 
required too that the average strength of all the accel- 


erating impulses shall be equal to that of all the 


retarding ones ; and it is also evident that this condition 
can never be properly fulfilled while the armature 
forms part of the mass vibrating under the control of 
the spring in consequence of the want of uniformity of 
the magnetic field in which the armature moves, the 
reed being more controlled by the electro-magnetic pull 
when towards the magnet than when it is farther away 
from it. Attempts have been made to reduce this evil 
by placing the electro-magnet farther away from the 
reed ; but this of course involves an enormous loss of 
sensibility, and does not even then entirely cure the 
evil. By detaching the armature from the mass 
vibrated by the spring and limiting the motion of the 
armature to a very short distance between fixed sto 

it will be seen that the above difficulty is entirely 
obviated ; since, the point of attachment of the reed 
is always moved through the same short distance for 
every current. The impulses given to the reed being 
therefore, always very nearly equal, a much closer ap- 


' proximation to the proper rate of the reed, may be sent, 


as current impulses, through its coils, without causing 
it to vibrate beyond a given amplitude than has hereto- 
fore been possible. The inventors are therefore enabled 
to get a much larger number of receivers for a given 
range of rate, as well as a much greater certainty in 


action than heretofore, and we can also use with much 


greater reliability currents, subject to the many varia 
tions arising in practice. 


THE LUNDBERG IMPROVED ELECTRIC 
LIGHT SWITCH. a 


THE great merit which this switch possesses over those 
hitherto used lies in the firmness with which the 
moving part tends to remain in either the ON or OFF 
positions when it is turned to one or the other of the 
latter. This is effected by the simple mechanical de- 
vice of causing a spiral spring to act on the one Of 
other side of a dead point. 

Fig. 1 shows this switch (drawn to full size), with 
the cover and handle removed. + 

A is a brass plate with a central socket, in which 38 
fitted a movable centre, with its tongue-shaped contact 
piece, B. C is part of a brass ring, which is broken 
at D, to be connected by means of a fusible safety 
junction, or lead wire, under the screws, E, E. 

F, F, holes for the line wires, which are to be clamped 
to the terminal screws, G, G. 

H, is a spiral spring, of which one end is attached # 
a fixed pin, I, in the plate, A, and the other end attached 
to the movable contact piece, B. (ou 

Fig. 1 shows the switch in the position when the | 
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current is turned off. The dotted lines of the plate, B, 
and spring, H, show the position when the circuit is 
completed. From the two positions of the spring and 
contact piece it will be seen that the action of the 
spring in turning ON or OFF assists the motion of the 
hand every time the spring passes the perpendicular or 
central line, X, of its action. We may here mention 
that this is the principal improvement claimed by the 
inventor over existing switches. The sparking in this 


' gwitch is reduced to a minimum through the action of 


the central spring, but should any take place through 
«6 playfulness,” &c., the real contact piece will not be 
burnt on account of a thin bent springy brass plate 
placed on the top of the contact piece, C, and this plate 
only will be burnt, and can easily be replaced. (See 


Fig. 2.) 


Fra. 1. Fra. 2. 


The contact is a rubbing one, and will therefore 
always be kept clean. Fig. 2 shows the bent piece of 
thin hard brass fixed on the left-hand part of contact 
piece, C, and which exerts a spring contact on the top 
of the plate, B, when connected. The whole is 
mounted on a box-wood base. 7 

It may be mentioned that the movement of the 
switch is made by a small thumb-plate in the centre of 
the switch, instead of the old fashioned plug handle. 


Fig. 3 shows a general view of the apparatus with 


the cover removed. 


These Switches are made with covers of various de- 
Signs in wood and brass, and upwards of 1,000 have 
already been made up to date. Mr. H. C. Harold, of 
30 and 31, St. Swithin’s Lane, is now the agent for 


selling these switches. 


Telegraph Revenue.—The receipts on the telegraph 
Soe from Ist April to 9th August, 1884, were 
AOD against £590,000 from the Ist April to 11th 


Augus 
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THE ORGANISATION OF THE POST AND 
TELEGRAPH SERVICE IN FRANCE. 


(Continued from page 112.) 


Letter-Boxes.—We have increased the number of letter-boxes, so 


as to allow people living in the country, and at a distance from 


post offices, of posting their letters, without having to go far for 


that purpose. | 

All parishes possess at least one letter-box, which is supplied by 
the Administration in all localities where there is no post office. 
Whenever the collection can easily be made by the postmen, addi- 
tional urban or rural boxes are granted to the municipalities, who 
have to refund the price of those boxes and the cost of in 
tion. Besides, the country postmen collect at present the letters 
from most of the rural boxes situated on their beat. Finally, 
portable boxes are placed at the railway stations, to be emptied 
by the country postmen who collect from the station, or to be 
taken away by those postmen themselves. 

The number of letter-boxes has been increased in six years 
from 49,163 to 55,240, including the boxes in Paris and the 
Department of the Seine, or an increase of 6,077. 

parishes in France possess, at least, one daily collection Jof 
etters. | 

The Administration has tried to increase as much as possible 
the number of those daily collections, so as to maintain the 
superiority of our rural service. 

Since 1877, the number of parishes with two daily collections 
has been augmented from 9,749 to 13,301, or an increase of 3,552, 
equal to 36 per cent. in favour of 1883. | 

The number of parishes with three collections has been 
augmented from 1,548 to 2,069, or an increase of 33 per cent. in 
favour of 1883. | 

306 parishes, which in 1877 only possessed three collections, 
_ been given a fourth, or an increase of 28 per cent. in favour 
of 1883. | | 

117 parishes, with four collections in 1877, have obtained a fifth, 
or an increase of 26 per cent. in favour of 1883. 

Finally, since 1877 :— 


70 parishes have been granted a 9 collection. 


62 »» 2 7 
40 » 8th » 
15 » 9th 
18 » 10th 
21 » »» » 11th 2 
15 » » 12th 29 
1 29 » 13th 
1 » » 14th 
1 » 15th » 
1 » » 92 16th » 
2 17th 2 
2 18th 2 
2 20th 2 
1 21st » 


Besides, since the 1st June, 1878, the number of collections in 
Paris has been increased from 7 to 8 per day. At the principal 
office, the number of daily collections amounts to 33. 

A law of the 9th May, 1863, authorised the office in Paris to 
accept, after the hours fixed for the emptying of the boxes, and 
on payment of an extra charge, the late letters, which under ordi- 
nary conditions would have missed the evening mail. 

The public has shown at once that it appreciated this innova- 
tion, and since 1865 the number of. letters forwarded by means of 
an extra charge amounted, in Paris, to 150,000 per year. The 
regulations of the law of the 9th May, 1863, have since keen 
extended successively to the towns of Bordeaux, Lyons, and 
Marseilles. 

We now have under consideration further means of accelerating 
the forwarding of letters handed in after the fixed hours for empty- 
ing the boxes. 

Rural Service.—Mr. Riaut, in his report, expresses himself on 
the French rural service as follows :—“The eulogy of the rural 
service, such as it is established in France, has no longer to be 
made. Everybody knows that there is no country where the 
rural post works more completely than in France. We certainly 
do not mean to say that in foreign countries mp M are still every- 
where, as they were in not far distant times, when letters addressed 
to country places remained inexorably in the post offices at the dis- 
posal of those to whom they were addressed. On the contrary, it 
is unquestionable that great improvements have been introduced 
by most of our neighbours. That especially in England, Germany, 
and Belgium, the rural service, like in our country, renders at 
present enormous services. But what we may be allowed to 
assert is, that nowhere is this service more complete than in 
France, in so much that it includes every part of the territory; 
without omitting, as in England, either hamlets or outlying 
at, g or houses difficult of access; without stopping, as in 
England and Germany, for Sundays and holidays, and always 
giving a daily service to every part of the country; whilst in 
England, there are still more than 400 villages where the post- 
man only calls from once to five times per week, &c.” — 

Besides, in France, letters are everywhere delivered free; 
whilst in neighbouring countries, known for the facilities which 
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they offer to the correspondence, people who live in remote parts 
receive their letters on payment of an extra charge, or by 
fetching them themselves from the post office. 

The following will serve to prove that what was true in 1877 is 
much more so in 1884, now that the length of the rural beats has 
increased by one-fifth. 

The continual extension of the correspondence has increased the 
work of the rural service in enormous proportions. In towns, a 
greater number of objects of co dence can be distributed 
without great exertion; but in the country, the smallest news- 
paper, the most modest prospectus, often impose on the postman 
a journey of several kilometres, to go to an isolated farm which 
til then only used, on rare occasions, to receive any correspon- 
dence 


of important improvements in the course of the last five years. 
The appointment, since 1877, of 1,879 postmen in towns, has 
allowed of the acceleration of the urban delivery. | Foo 

The appointment of 3,040 local and rural postmen during the 
us to assure the delivery for the new 
offices that have been opened, to accelerate this service in 5,626 
rural parishes, to grant another delivery to 1,609 parishes, and 
finally, to halve the excessive lengths of the beats. 

The whole of the localities provided with a post office com- 


prised in 1877, 17,786,158 inhabitants, served by 7,163 postmen, or 


an average of one postman for every 2,483 inhabitants. 

At present 19,650,119 inhabitants, under the same conditions, 
are served by 10,052 postmen, or an average of one postman for 
every 1,954 inhabitants. 


From 1877 to 1883 the number of localities with two deliveries | 


day, has been increased from 3,950 to 5,192 ; that of localities 
with three deliveries per day, from 910 to 1,354. Finally, that of 
localities with more than three deliveries per day, from 270 to 


_ 460. In Paris, the number of daily deliveries has been increased 


from 7 to 8. 


In 1877, of the 30,540 parishes without a post office : 
mé had a delivery once per day, 
12 i 


99 twice ,, 
34 "A three times per day, 
4 four 


F present, of the 29,736 parishes that do not yet possess a post 
office: 


28,389 have a delivery once per day, 


1,305 twice ,, 
35 s three times per day, 
7 four 


Besides, in 12,205 of these parishes there are several collections 
per day from the letter-boxes, which enables the inhabitants to 
reply the same day to letters they may have received. 

Since the year 1877, the number of the local and rural beats 
has been increased from 19,473 to 22,539; the ground covered 
daily by the postmen from 513,474 kilometres to 618,478, which is 
more than 15 times the circumference of the earth. 

The maximum length of the beats of postmen amounts to 
32 kilometres, and the average journey per postman is about 27 
kilometres per day. 

inally, we have tried successively to put a stop to certain 
anomalies which existed formerly, through keeping parishes in 
the circumscription of far distant offices, when there existed 
offices very much nearer to them. The result of the introduced 
modifications is, that these parishes are being served by those 
offices with which, from a postal point of view, they had the 
greatest interest in being connected with, to accelerate thereby 
the nee © the correspondence and to improve the service. 

It may said that, in all its parts, the forwarding of the 
correspondences has been the object of important improvements. 
No doubt, we might have done better, answer even more to the 
wishes of the public, but we would have to ask the Chambers for 
a much greater vote of credit. 

The report goes on to deal, in detail, with the subjects of 
returned letters, complaints, and money orders, both postal and 
telegraphic, from which we gather the following brief notes on 
points interesting to our readers :— 

In 1877, we received on 9,968,369 telegraph messages 4,592 
complaints, or 0°046 per cent. 

In 1883, 26,174,000 messages gave cause to 7,686 complaints or 
0°029 per cent. 

In 1877, of the 4,592 complaints, there were 4,094 well-founded 
ones, or 89°15 per cent., whilst in 1883, of the 7,686 complaints, the 
ol of the well founded ones amounted only to 6,413 or 83 per 
cent. 

We notice that telegraphic money-orders date from the 1st 
August, 1872, when they were admitted in 546 offices only; later 
on this number was increased by 219 other offices. But it was 
not until the lst December, 1879, that these orders became 
general in all localities where there was at the same time a post 
office and a telegraph station. Since that time the issue of tele- 
graphic money orders, which previously required the intervention 
of both the postal and the telegraph services, is made in the 
offices of the telegraph service in cases where the service is not 
amalgamated ; this is of great advantage to the public, who are 
no longer obliged to make a double journey. 

Payment continues to be made at the place of destination by 
the Post Office. 

The two following tables show the relative importance of the 
Post Office orders and the Telegraphic money orders, 


Post Orricx ORDERS. 


The service of the house-to-house delivery has been the object 


YEAR. Rates received, 
Francs. Francs, 

8,084,057 230,608,747-50 | 2,307,944:18 
1878 … 9,471,740  |284,846,258-93 | 2,850.71445 
1879 … | 11,848,472 | 357,515,516°97 | 3,606,941-33 
13,058,815 430,071,228'33 | 4,312,926-86 
14,657,062 463,951,311°07 | 4,540,833:79 
16,186,125 511,692,205. ,, 4,940,694°96 
1883 … ... | 17,286,880 | 644,809,281°37 | 5,238,283 


By comparing 1883 with 1877, we find an increase : 
In the number of 9,152,778, or say 113 per cent. 
oe amount ,, 313,700,484 francs, or say 136 per cent, 
pa rates received 2,930,339 francs, or say 127 per cent, 


TELkGRAPHIC MONEY ORDERS. 


Postal Rates 

YEARS. Number. — received, 

Francs, — Franca, 
1872 ... 5,984 1,610,574°99 32,211°62 
1873 23,400 7,680,254°10 75,802'53 
1874 33,854 11,401,093°37 114,010°88 
1875 ‘ 41,708 13,609,428'56 136,094°24 
1876 45,940 14,779,458°88 147,794°56 
1877 §2,811 16,479,630°25 154,796'23 
1878 75,596 19,629,848'°39 195,208°44 
1879 105,453 24,663,016'88 246,630'12 
1880 176,000 37,073,402:69 370,628'33 
1881 220,230 42,474,757 94 424,795°41 
1882 251,929 48,199,386°77 481,961°40 
1883 276,268 50,170,686'46 601,806'81 


The amount of the telegraphic money orders, which in 1877 
was 15 millions, amounted in 1883 to 60 million francs, or an 
increase of 36 millions; during the same time the number of them 
is five times as large. 

(To be continued.) 


THE GOVERNMENT AND THE TELEPHONES. 


ON Thursday evening last week, in the House of 
Commons, on the vote of £1,204,589 to complete the 
sum for the salaries and working expenses of the Post 
Office telegraph service, 3 
Mr. FAWCETT made a statement as to the decision 
of the Government with respect to the telephone 
service. In order to assist him in arriving at & 
decision, he had, some weeks ago, asked the tele- 
phone companies to send him a statement of their 
views, mentioning in what respect they considered that 
the conditions now maintained in the telephone 
licenses ought to be relaxed in the public interest. In 
reply he had received a statement from the United 


Telephone Company and its affiliated companies, con- 


taining three distinct propositions. From four other 
companies not connected with the United Company he 
had also received a statement, which, except in one 
particular, contained no material difference. This 
point was that the latter companies should be secure 
against competition in those towns in which they were 
carrying on telephonic business ; but he might at once 
say that he did not think that request could be for one 
moment entertained. (Hear, hear.) Reverting to the 
three proposals which were submitted by the United 
Telephone Company and its affiliated companies, the 
first was that the telephone companies in the various 
localities in which they had been licensed should be 
allowed to carry on the business in any manner they 
might think fit ; that no longer the existing royalty 0 
10 per cent.should be claimed from them, but that in 
lieu of it they offered to guarantee the Post Office 
against any loss in its local telegraph revenue 
from the carrying on of an unrestricted telephone busi- 
ness, They asked further that this guarantee shoul 
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be dependent on the increase of the telegraph revenue, 
calculated on its normal growth during the past three 
‘ears. The second proposal contemplated not the 
entire abolition of the present royalty of 10 per cent. 
but its reduction to 5 per cent., with the same guarantee 

inst the loss of local revenue to the department, as 
he had already described, and, further, that the present 
radius for carrying on telephone exchange business, 
which was now really restricted to four or five miles, 
should be extended to 15 miles, and that in other 
respects the companies should he allowed to carry on 
their business much in the same way as was contem- 
plated under the first proposal. Although at first sight 
he had been considerably attracted by the proposal of 
a guarantee, on looking into the matter more closely 
he had come to the conclusion that it was inadmissible. 
If the Post Office accepted from any telephone com- 
pany such a guarantee, the company would obviously 
have to be secured against further competition in the 
locality in which they were carrying on business, 
pecause, having accepted that guarantee, it would of 
course be unfair for the Post Office to immediately 
license another company to compete against the first 
company. (Hear, hear, and No, no.) He believed the 
committee would agree with him that if there was to 
be a monopoly of telephonic communication, or any 
other form of communication, it had better be in the 


hands of the Government, who could be controlled, and 


who were directly amenable to public opinion, rather 
than in the hands of a private company. (Hear, hear.) 
But there was another argument against the guarantee 
which, even if it stood alone, would make the proposal 
_ quite inadmissible. If the department accepted such 
a guarantee it would be obviously impossible for them 
to effect any future change in their own telegraph 
tariff. For these reasons, he had come to the conclu- 
sion that the proposal of a guarantee was unacceptable. 
The third proposal contemplated the continuance of 
the existing royalty of 10 per cent., and suggested that 
the companies should be free from all restrictions in 
carrying on their business, much in the same way as 
was contemplated under the second proposal. The 


telephone companies, with regard to all these proposals, . 


laid great stress on the suggestion that the department 
should relinquish the condition which had been 
inserted in recent licenses, giving the Post Office a 
right to demand an unlimited supply of the patented 
instruments used by the companies. He had come to 
the conclusion that the third proposal, the essential 
feature of which was the continuance of the royalty of 
10 per cent., afforded a basis for settlement, and the 
terms which the Government were prepared to offer 
came under eight heads. They were as follows :—1. 
That the Post Office should retain its right to carry on 
telephone business on its own account, and to license 
any responsible person to carry on such businees in any 
part of the country, whether a license had or had 
not been previously given in the locality. (Hear, 
hear.) 2. That the Post Office would no longer main- 
tain the condition which had been inserted in recent 
licenses claiming on behalf of the Post Office an un- 
limited supply of the patented instruments used by the 
telephone companies. 3. That as the same objections 
applied in principle to a radius of 15 miles as to a 
radius of four or five miles, all limitations as to area 
should. be'swept away. (Hear, hear.) 4. That with 
this abolition of the limitation of radius, and with the 
extension of the area, the distinction as to the condi- 
tions under which telephone companies were allowed 
to carry on business by telephone exchange and by 
trunk wires should not be maintained, and that the 
same conditions should be applied to trunk and to 
exchange wires alike. 5. That call-offices for the 
despatch of oral messages should be allowed. 6. That, 
in view of the concessions thus enumerated, and with 
the object of securing greater simplicity in accounts, 
the royalty of 10 per cent. on gross receipts should be 
extended to receipts from private wire business. 7. 
That the Post Office should be under no obligation to 
Provide way-leaves or to erect wires. 8. That, in order 
to maintain the distinction between a written telegraph 


message and the oral messages sent by means of the 
telephone, a telephone company should not be per- 
mitted to receive or deliver a written message at any 
point. It would, he thought, be obvious to the com- 
mittee that in his anxiety to redeem the pledge that no 
unnecessary impediment should be thrown in the way 
of telephone competition, he had in some respects 
conceded more than had been asked for either by the 
companies or by the public. He only hoped the terms 
he had offered would be received in the same spirit as 
that which had prompted him to make them, and if 


they were unreservedly accepted as a settlement, he > 


had nothing more to add than that all existing licenses, 
as soon as they were returned, would have the new 
terms introduced into them, while in any new licenses 
that were granted those terms would be embodied, 
(Hear, hear.) 

Mr. JACOB ‘BRIGHT said that those who had asked 
him to state their case to the House would, he thought, 
be satisfied with the arrangement which the right hon. 
gentleman proposed, that arrangement being as generous 
as any of the companies could have expected. 

Mr. E. D. GRAY expressed the opinion that except in 
some slight particulars, the proposed arrangement was 
highly satisfactory and exceedingly fair. He trusted, 
however, that the Post Office did not intend to draw a 
hard and fast line which would prevent them, under 
any circumstances, from erecting telephone wires be- 
tween different towns, as the effect of such a deter- 


‘mination would be to deprive the publie of telephonic 


communication between town and town. The proposal 


to impose a royalty on private wite business involved 
a principle which telephone companies would have 


some difficulty in accepting, and he could not see why 
such companies should be deprived of the privilege of 
sending written messages. He could not see, also, 
why the telegraph and the telephone should not be put 
into communication. With regard to the general pro- 


positions of the right hon. gentleman, he trusted that 


they would be received by the telephone companies in 
the same generous spirit as they were offered, and that 
they would be carried out to the advantage of the 
public generally. 

Mr. ARNOLD said that as far as he could judge the 
past interference of the Government with the use of 
the telephone had not had the effect of making the use 
of those instruments cheap. He thought a great de- 
velopment of the telephone was about to take place, 
and that it was for the benefit of the public that it 
should be in the hands of those who would allow the 
public to take advantage of it at the cheapest rate. He 
was inclined to think that the Government could deal 
with it better than a private company. 

Mr. PULESTON, while acknowledging the liberal con- 
cessions which the Postmaster-General was about to 
make, wished to draw attention to the fact that in 
America the business of the telegraph had increased in 
proportion to the facilities which had been afforded for 
the use of the telephone. That, he thought, would be 
an additional argument in favour of the suggestion of 
his hon. friend behind him (Mr. Gray). He trusted 
that the new regulations would come into operation 
without serious delay. 

Dr. CAMERON contended that the telephone com- 
panies should be put as nearly as possible in the same 
position as they would have been if the Government 
had not laid violent hands upon this invention. He 
thought there should be free competition with the 
Post Office, and with that view the royalty upon the 
telephone should be reduced to as low a figure as 
possible. 

The POSTMASTER-GENERAL acknowledged that all 
he had to do was to afford the best facilities for the 
public with a due regard to the interests of the Post 
Office. He promised to give further consideration to 


the question of messages sent by telephone being de- — 


livered by the telegraph department. If the companies 
would accept the terms offered as a final settlement 
there was no reason whatever why their licenses should 
not be amended at once, and he could promise that 


no time should be lost in granting licenses to new 


| | | 
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companies or extensions of the license to existing 


bodies. 
The vote was then agreed to. 


Commenting upon the above statement by Mr. Faw- 
cett, the Glasgow Herald says :—“ It is to be gathered 
that Mr. Fawcett has, in his dealings with the rivals of 
his department, acted with judgment and generosity. 
He very properly declines to abandon the 10 per cent. 
royalty now exacted from the telephone concerns, and 
in view of certain concessions he proposes to extend it 
to private wire receipts. On his side, Mr. Fawcett 
sweeps away all restrictions of radius. But itis clearly 
laid down and understood that written messages shall 
not be accepted. That would obviously be a flagrant 
violation of the Government monopoly. Another 
valuable concession is the permission now granted to 
establish call offices for the despatch of oral mes- 
sages. By the public this concession will be duly 
appreciated.” | | | 


The Economist, upon the same subject, says:—“ Mr. . 


Fawcett is to be congratulated upon having devised a 


‘settlement of the dispute between the Post Office and 


the telephone companies, which appears equitable to 
both. In working under these conditions the tele- 


phone companies will have as much freedom as iscom- — 


patible with the public interest, and the result of the 
new policy of the Government will doubtless be a great 
extension of telephonic communication.” © 

The Bullionist also thinks Mr. Fawcett is to be con- 
gratulated on the adroit manner in which he has given 
the companies all that they desired as concessions, 
whilst by the same act he has cut himself and his de- 
partment adrift from a hampering and monopolist 
contract. 

The Statist says :—“It is difficult to see how the 


Government could have gone further in meeting the . 
public demands consistently with the maintenance of 
the monopoly deliberately forced upon them by Par- 


liament in relation to telegraphic communication.” 
While expressing approval of Mr. Fawcett’s 
statement, the Times says:—" At the same time, 
‘we see no reason to depart from the position which 
we have throughout maintained, that the Post Office 
ought not to have insisted on holding the public and 
scientific inventors to a bargain imposed upon the 
latter by the loose wording of an Act of Parliament, 
passed many years ago, before the telephone was 
dreamed of. The judgment of the Court of law which 
upheld the claim of the Post Office to include in the 
monopoly conferred by the Telegraph Acts the use of 
the telephone for purposes of public inter-communi- 


cation was, doubtless, legally sound, but it raised a 


question of social policy which ought not to have been 


‘ withdrawn from the decision of the Legislature. The 


Post Office, however, has adopted a different course, 


_ and hitherto has enforced its rights as improperly as 


we think it has insisted upon them unwisely. It is 
satisfactory, at all events, to learn that for the future 
the worst evils of the official monopoly are to be 
mitigated, though not removed. We are not at all 
sure, however, that Mr. Fawcett’s concessions, liberal 
enough as far as they go, will really avail to set the 
telephone free in this country, to give rational scope to 
the ingenuity of inventors and the enterprise of 
capitalists, and to place the public in possession of 
advantages such as the business community in the 
United States derive from the development of an 
invention not less fruitful in promise than the tele- 
graph itself.” 

At the meeting of the Glasgow Chamber of Com- 
merce on Monday, Mr. James King said the Home 
Committee had been giving some attention to having 
telephone communication extended by the Post Office 
authorities, and Mr. Fawcett, Postmaster-General, had 
just given his decision on the subject, which was not 
disappointing to them at all. After alluding to Mr. 
Fawcett’s statement and the terms contained in it, he 
said the committee had come to the conclusion that no 
further steps should be taken in regard to the subject 
in the meantime, 


| 


INTERNATIONAL INVENTIONS EXHIBITION, 
LONDON, 1885. | 


ARRANGEMENTS are already in progress for the exhi. 
bition which is to be opened next year in the place of 
the Internationel Health Exhibition, now occupyi 

the gardens of the Royal Horticultural Society at South 
Kensington, and a prospectus is shortly to be issned, 
The International Exhibition of Inventions and of 
Musical Instruments, which is to be the title of the 


_ coming combination of entertainment and instruction, — 
will start under auspices as favourable and promising ‘ 


as either of its predecessors, and there seems every 
probability that it will be as distinct a success finan. 
cially. A guarantee fund of £50,000 is to be created, 
and even before any public notification of this inten- 
tion had been made a sum of over £23,000 had been 
promised, it being provided that no liability shall be 
incurred until £30,000 shall have been subscribed, 
The Goldsmiths’ Company make themselves answer. 
able for £5,000, and doubtless when necessary 
other City Guilds will lend the support of their names 
to this undertaking as they have done to the present 
one and to that of last year, | 

The exhibition will in its inauguration have all the 
advantages of royal patronage and support. Her 
Majesty the Queen graciously becomes patron. The 
Prince of Wales assumes once more the duties of presi- 
dent, which his Royal Highness did not accept in the 
case either of the Fisheries or of the Health Exhibition 
as merely honorary ones. The executive council, ap- 
pointed by the royal president, having for chairman 
Sir Frederick Bramwell, F.R.S., vice-president of the 
Institute of Civil Engineers, and for vice-chairman the 
Marquis of Hamilton, is composed of Sir Frederick 
Abel, C.B., Mr. I. Lowthian Bell, F.R.S., president of 


the Institution of Mechanical Engineers, Mr. Birkbeck, 


M.P. (honorary treasurer), Colonel Sir Francis Bolton, 
Sir Philip Cunliffe-Owen, C.B., C.I.E., Professor Dewar, 
F.R.S., Mr. Joseph Dickenson, Sir George Grove, D.C.L, 
Mr. E. W. Hamilton, Mr. Henry E. Jones, M. Inst. C.E, 
Mr. W. H. Preece, F.R.S., Sir E. J. Reed, M.P., F.RS., 
Professor Chandler Roberts, F.R.S., Mr. John Robinson, 
Mr. Warington W. Smyth, F.R.S., Dr. Stainer, and 
Mr. R. E. Webster, Q.C:, with Mr. Edward Cunliffe- 
Owen as secretary. Mr. J. R. Somers Vine will be the 
city and official agent. 

The idea upon which the exhibition is planned is 
not to bring together a mere collection of models of 
inventions, but rather to illustrate the progress which 


has been made in the practical applications of science — 


during the past 20 years. In order to carry out this 
intention the council will, as far as possible, confine 
the exhibits to processes and appliances, products being 
admitted only where they are themselves novel or 
where their introduction is required to make the pur- 
pose or advantages of that which is new in any process 
more interesting and intelligible. It is not proposed 


to allot space for manufactured goods‘ unaccompanied 


by any illustrations of the process of manufacture. 
Generally it may be said that as far as is practicable 
inventions will be shown by models, with, in the case 
of models of entire machines, actual specimens of the 
portions improved under the exhibitor’s patent, and 
when ihe invention relates to parts only the whole 
machine will not be admitted unless, indeed, the 1m- 
provement effected cannot be sufficiently shown with- 
out the exhibition of the entire apparatus. The 
limitations, of space which make these restrictions 
necessary also compel the council to decline, unless in 
exceptional circumstances, to receive obiects which 
have already been shown in the Smoke Abatement 
Exhibition, 1881, in the Fisheries Exhibition, 1883, or 
in the present Health and Education Exhibition. 

The objects to be presented in this exhibition are not 
such as suggest topics upon which public discussions 
could be held with much prospect of benefit to any on¢, 
and so probably there will be but two conferences, and 
they will be called to consider questions of considerable 
importance to those interested in the two divisions 0 
the exhibition. One of these is the subject of patent 
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laws, the other the musical pitch. Should a practical 

ment and definite statement of opinion result from 
a thorough discussion of these matters by men whose 
views might be taken as fairly representative of those 


of a majority of their countrymen, the declarations’ 


of these two international conferences would of 
themselves be a valuable outcome of the exhibition. 
Short descriptive notices of the groups of inventions 
lustrated in the exhibition, written by scientific men 
of eminence, will be printed in the general catalogue, 
and in place of the popular hand-books which have 
proved highly useful adjuncts to the displays of the 
Fisheries and Health Exhibitions, it is probable that 
Mr. Trendell, the literary superintendent, will substi- 
tute cheap re-publications of the lectures which are to 
be delivered on the various classes of exhibits by men 
conversant with the processes employed. In the pre- 

tion of the classification of groups the council have 
had the advantage of assistance from the secretary of 


the Society of Arts, Mr. H. Truman Wood. Inven- 


tions relating to the various applications of electricity 
will, of course, form an important part of the exhibi- 
tion, and we append details of the classification of these 
and of other exhibits, which will be interesting to most 
of our readers. 

Machines which are prime movers and the means of 
distributing their power will form Group IV., of four 
classes. Class 26. Steam engines and boilers.— 
Stationary, portable, marine, locomotive, fireless loco- 
motives, methods and means of preventing corrosion 
and incrustation, methods and appliances for prevent- 
ing explosions and for testing boilers ; fire-grates, fire- 
feeders, smoke-consuming appliances, valves and valve 
gear, steam joints, governors, injectors, pumps, bear- 
ings, lubricators, anti-friction metals, indicators, gauges, 
manometers, tachometers, dynamometers. Class 27. 
Gas and air engines, &c.—Gas engines, hot-air engines, 
petroleum engines, air compressors, compressed air 


engines, ammonia engines, vapour engines, accessories — 
for the above. : Class 28. Means of utilising natural 


forces—Turbines, water-wheels, tide. mills, means of 
utilising wave power, hydraulic rams, water-pressure 
engines, windmills, solar engines. Class 29. Means of 
transmitting power.—Driving bands, shafts, pulleys, 
bearings, clutches, distribution of power by water or 

air. 

Group XIII. of 12 classes, covers a large number of 
the uses to which electricity may be put :—Class 66. 


. Generators.—Dyÿnamos, primary and secondary batteries, 


thermo-electric batteries. Class 67. Conductors.—Sub- 
marine cables and apparatus for laying them, aerial 
wires and underground cables, insulators and poles, 
insulating and coating materials, joints and connections, 
underground conduits, pipes, tubes, troughs, &c., elec- 
tric light leads. Class 68. Testing and measuring 
apparatus. —Galvanometers, magnetometers, dynamo- 
meters, voltmeters, current-meters, methods of testing. 
Class 69. Telegraphic and telephonic apparatus.— 
Needle instruments, A B C instruments, Morse instru- 
nents, type-printers, relays, duplex and quadruplex appa- 
ratus, keys, recording instruments, automatic transmit- 
ters, electric bells, indicators, telephones, microphones, 
lightning protectors. Class 70. Electric lighting appa- 
ratus.—Lamps, resistance coils, cut-outs, safety catches, 
Switches, fittings for glow and other lamps. Class 71. 
Hlectro-metallurgy and electro-chemistry. — Methods 
of depositing and coating various metals, electrotyping, 
galvano-plasty, vats, cleaning and polishing apparatus, 
materials, tools,and appliances. Class 72. Distribution 
and utilisation of power.—Electric railways, electric 
motors, electrically-driven boats, tricycles, and other 
PN ang systems of distribution. Class 73. Elec- 
Fire and burglar alarms, railway, ship, 
hd time signals, water level and wind indicators, tell- 
wi electric clocks, chronoscopes, &c. Class 74. 
me hing conductors. Class 75. Electro-medical appa- 
ys Class 76. Electrolytic methods for extracting 
purifying metals, — Copper, zine, lead, iron, refining 
Precious metals, Class 77. Electro-thermic appa- 


ratus—Electrical apparatus for war, mining, blasting, 
other purposes. 


Gas and other illuminants form Group XV:—Class 81. 


Coal gas.—Manufacture, purification, storage and distri- 
bution of gas, treatment of residues. Class 82. Water 
gas, oil gas, carburetting air, &c. Class 83. Tests and 
photometrical apparatus.—Chemical tests, standards of 
light, measurement of light. Class 84. Burners, and 


means of utilising and applying gas.—Gas fittings, . 


burners for illuminating gas, devices for imparting 
luminosity to flame, gas meters, methods of lighting 
gas, methods of increasing illuminating power of gas. 
Class 85. Mineral and other oils.—Methods of obtaining, 


distilling and refining, testing. Class 86. Candles; &¢.— 


Candles of wax, tallow, sperm, paraffin, &c., night 
lights, appliances used in the manufacture. Class 87. 
Lamps for oil and spirits, holders for candles, &c. 
Group XXI.—India-rubber and gutta-percha, &c. :-— 
Class 109. Machinery for treating India-rubber and 
gutta-percha.— Washing machines, rasps, masticators, 
mixing machines, vulcanisers, spreading machines, 
thread-making machines, wire-covering machines ; 
machines for manufacturing rubber goods, pressers, 


moulds, &c., appliances for stereotyping in rubber. 


Class 110. Applications of India-rubber and gutta- 
percha.— Waterproof goods, elastic webbing, articles of 
unvulcanised and vulcanised rubber and gutta-percha, 
and fabrics prepared therewith, ebonite, vulcanite, and 
articles made therefrom, complex or insertion goods, 


kamptulicon, &c., cements, grinding wheels, bottle- . 


stoppers, printing rollers. Class 111. Substitutes for 
India-rubber and gutta-percha, materials used in their 
treatment, &c.—Natural substances available as substi- 
tutes, artificial substitutes, combinations of rubber or 
gutta-percha with other materials, rubber, &c., from 
new sources of supply, pigments, solvents, &c., used in 
the manufacture, celluloid: and other preparations of 
nitrated cellulose. 

Group XXVIII. — Philosophical instruments and 
apparatus are arranged in 11 classes:—Class 148. 
Optical.—Lenses, prisms, telescopes, microscopes, and 


accessories, spectroscopes, polariscopes, polarimeters, 


stereoscopes, photographic lenses, spectacles, eye- 
glasses, optical glass. Class 149. Astronomical. — 
Telescopes (astronomical), transit instruments, equa- 
torials, mural circles, driving clocks, siderostats, he- 
liostats, altazimuths, methods of fitting observatories 
and mounting instruments. Class 150. Physical.— 
Acoustic apparatus, tuning forks, sirens, phonauto- 
graphs, phonographs, apparatus connected with mo- 
lecular physics, air-pumps, manometers, radiometers ; 
apparatus for measuring, &c., heat, thermometers, 


pyromotors, calorimeters, photometers; kinematic, ' 


static, and dynamical apparatus, mechanics. Class 151. 
Electrical.—Friction and induction machines, batteries 
and other sources of electricity, Leyden jars, con- 
densers, electroscopes, electrometers, galvanometers, 
voltameters, dynamometers, magnetomers, rheostats, 
resistances, electrical units, induction coils, thermo- 
piles, vacuum tubes. Class 152, Chemical.—Thermo- 
meters, hydrometers, pyrometers, furnaces, blow-pipe 
apparatus, assaying apparatus, apparatus for organic 
and inorganic analysis, for gas analysis, and for volu- 
metric analysis, laboratory fittings and apparatus 
generally, balances, reagents. Class 153. Mathema- 
tical.—Calculating machines, indicating and registering 
apparatus, pedometers, counting machines, slide rules, 
planimeters, drawing instruments,  ellipsographs, 
straight edges, gauges, surface planes, dividing engines, 
pantegrenns, eidographs. Class 154. Meteorological.— 

arometers, thermometers, rain gauges, manometers, 
hygrometers, aneroids, anemometers, ozonometers, 
storm signalling apparatus. Class 155. Geographical, 
—Surveying apparatus, theodolites, chains, levels, 
underground surveying apparatus, apparatus for hy- 
drographic surveying and for marine investigations 
and observations, hypsometrical instruments, tide 
gauges, seismographical apparatus, projections, maps, 
charts, models, and globes. Class 156. Nautical.— 
Sextants, quadrants, sounding apparatus, logs, com- 
passes. Class 157. Weighing and measuring. — 
Weights, scales, balances, measures. of length, gra- 
duated scales, verniers, steel tapes, measures of 
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capacity, instruments for angular measurement, clino- 
meters, goniometers. Class 158. Biological.—Appa- 
ratus for anatomical research, physiological apparatus, 
apparatus for collecting and preserving natural history 
specimens. 


NOTES. 


Electric Lighting.—Craig-y-Nos Castle, the residence 
of Madame Adelina Patti, has been fitted with the 
electric. light. The work has been carried out by 
Messrs. Paterson and Cooper, of London, associated 
with their agent, Mr. John Legg, of Swansea. The 
motive power is a gas engine, and the installation con- 


sists of 70 20-candle power glow lamps, distributed in | 


the winter garden, conservatory, dining hall, drawing 
room, billiard room, boudoir, &c. In the winter 
garden and conservatory the lamps hang by twisted 
silk cord from the roof and have tinted green lilies 


over them. The effect amongst the various climbing. 


and other plants which are festooned about the roof is 
charming. In the dining, drawing, and billiard rooms, 
and the boudoir, the lamps are partly attached to the 
existing gas fittings and partly hung by silk cords from 
the ceilings. 


twisted wires of various shades has enabled the con- 
tractors to complete the installation without in any 
sense interfering with the decoration. The lamps are 
all covered by tinted opalescent ruby and other shades. 
The effect is very beautiful, and shows the entire 
suitability of the light to harmonise with the best 


class of decoration. The lamps are worked by one of | 


= Paterson and Cooper’s Phœnix compound shunt-wound 
dynamos. 


_ According to a provincial contemporary, the report of 
the inspecting electrical engineer to the Leeds Corpora- 
tion on the installation in the Municipal Buildings, 
gives details of some careful tests made to determine 
the relative cost of gas and electric lighting, and shows 
that a thousand feet of gas will give nearly twice as 
much light when used in a gas-engine to work a 
dynamo of the best class for incandescent lighting, than 
the same gas will if burnt direct. 


New York is steadily increasing the number of elec- 
tric lights for street illumination. The authorities find 
that it is quite as important to light the cross streets as 
the main avenues, and that, as a means of protecting 
life and property, electric lights, which are a constant 
terror to evil-doers, are an excellent investment. 


The Philadelphia gas men, according to the New 
York Electrical Review, agree with those of other cities 
in America and elsewhere, in saying that the use of the 
electric light, so far from hurting the gas interest, 
rather tends to increase gas consumption. The 
brilliancy of the electric light causes people who use 
gas to burn more of it to compete in illumination. 

An experiment in railway lighting by electricity is 
reported from the district where the passenger railway 
had its birth—the Liverpool and Manchester line of 
the London and North-Western Company. The light- 
ing is effected by means of Swan’s incandescent 20- 
candle power lamps, and Brotherhood’s patent engine, 
we presume with a dynamo attached, stationed on the 
tender, and fed with steam from the locomotive boiler, 
locomotives being specially fitted for this service. 
Fixed to the footplate, is a regulator fitted with an elec- 


tric burner showing the driver the power of light in the 


train. Each compartment of the train is fitted with a 
duplicate lamp, the arrangement securing the instant 


lighting of one lamp if the other should become 
extinguished. 


Ever since the beginning of the year, says the 
Electrical Review of New York, the electric light has 
been considered a great desideratum as a headlight for 


locomotives. It has recently been subjected to a prac- — 


tical test on a New York, Pennsylvania, and Ohio 


Although the decoration of these rooms. 
is ornate and choice, the use of these silk braided and 


engine, between Gallon and Dayton. Mr. Char 
Latimer, chief engineer, and other officials of the ro, 
have witnessed the working of this light, and th 
express themselves as highly pleased and thorough 
satisfied. The power of the electric headlight is 8, 
candles, about one hundredfold that of the oil lig 
now in use. Thirty-three telegraph poles, a distar 
of about a mile, can be seen ahead of the engine 
plainly as one-tenth that distance by the common hea 
light. Without going into details, it may be said tt 


the whole mechanical apparatus for the electri 


appliance weighs about 400 lbs., and consists of 
engine and a dynamo machine, together with t 
reflector. . 


A large company of ladies and gentlemen went 
board the new paddle-steamer, Saturno, lying in t 
Queen’s Dock, Glasgow, on Monday evening, to witn 
the installation of the electric light into that ship. T 
light is supplied by the firm of Wm. Harvie and ( 
222, Broomielaw, and the generator used is an Elphi 
stone- Vincent dynamo, capable of running 400 incand 
cent lamps of 20-candle powereach. The dynamo is fix 
down in the engine-room, and from this point. wi 
lead through the vessel and over the decks to the Sw 
lamps, of which there are 320 in all. The first a 


‘second saloons are artistically furnished and finish 


and when the two rows of double lamps, with pi 
shades, are turned on the illumination is brilliant, t 
at the same time soft and pleasant to the eyes. Ka 
state-room is fitted with one lamp, which can be turn 
off or on in an instant as the tenant may wi 
The installation comprises six sections or circui 
and in these the light can be put on simultaneon 
or in one or more, as may be required—the lis 
being regulated and graduated from the switch-bo: 
apparatus in the engine-room. The Saturno was bu 
by Messrs. A. and J. Inglis, and started on Tuesday: 
the River Plate. She has accommodation for 300 fi 
and 100 second-class passengers, besides a large steera 
The visitors were shown all the workings of the lig 
and its effect in the several compartments, by 1 
Montagu Scott,the chief electrician, and Mr. Harv 
and at the close the general expression was, says | 
Glasgow Citizen, that the illumination was a gr 
success. | 


The Bennett-Mackay Cable.—The Bennett-Mack 
Cable Company, which expects to be working 
October Ist, does not, we hear, intend to limit 
business to the transmission of messages betwe 
England and New York. A company has alrea 
been organised in connection with it to lay a ca 
from Brazil to New Orleans, vid St. Thomas, 2 
other extensions are in contemplation. 


The South-Eastern (Brush) Electric Light and Pov 
Company, Limited.—In the Chancery Division of | 
High Court of Justice, on the 9th inst., before 1 
Justice Chitty, Mr. Romer, Q.C., applied for the red 
tion of this company’s capital. The original cap 
was £200,000 in £5 shares, 400 of these being fu 
paid up and the rest £2 paid. They proposed 
reduce the liability to 10s. per share. The petit 
was granted. 


Chilian Telegraphs.—Mail advices state that ! 
Minister of the Interior has submitted his report 
Congress for the year ended March Ist, 1884. It: 
pears that in 1883 there were constructed 660 kilomet 
of new telegraph lines, which brings up the total len 
of the State wires to 9,603 kilometres. The number 
telegrams, exclusive of official messages, transmitted 
1883 was 393,781 as against 348,161 in 1882. 1 
number of words contained in the telegrams transmit 
in 1883 was 5,535,277 as against 4,925,862 in 1882 ; : 
the receipt amounted to $116,250 as against $1 
in 


Telegraph Sunday Duty in the Provinces.—Petiti 


from all the large telegraph offices in the provilt 
representing every station in the kingdom, were 
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Monday last forwarded to the Postmaster-General in 


reference to the Sunday duty question. The provin- 


cial clerks seek to obtain overtime payment for Sunday 
duty—a concession which is granted exceptionally in 
the case of the clerks employed in London, where the 
work performed on Sunday is precisely the same as 
that done by the provincial clerks, who receive no over- 
time payment for their work. The reason assigned by 
the Postmaster-General for this anomaly is, that it has 
been the rule to pay the London clerks and not those of 


the provinces for Sunday duty. The clerks are hopeful 


that the Postmaster-General’s sense of fairness will 
induce him to grant the prayer of the petitioners. 


Overhead Wires.—In consequence of the Court of 
Appeal having held that local authorities have no 
general power of control over the erection and main- 
tenance of overhead wires, the Vestry of St. James, 
Westminster, recently asked the Government to intro- 
duce legislation conferring some such power on local 
authorities. In reply to this request, a letter from the 
Local Government Board was read at a meeting of the 
vestry held last week, stating that it would be impos- 
sible to deal with the subject by legislation this 
session, and the Government could not now say what 
Bills they would introduce next year, but there would 
probably be an advantage if a Select Committee were 
appointed to inquire into the subject, and the Board 
would consider whether steps should be taken early 


next year with this view. | 


Government and Private Enterprise —A contem- 
porary says: “The advantage of leaving the development 
of the telegraph to private enterprise has received a 
fresh example in theannouncement of the Baltimore and 
Ohio Company of a further reduction in their rates for 
transmission from New York City to Cincinnati 
and other towns to 25 cents, while the night rate 
is only 15 cents, for fifteen words. Had the same 
facilities been offered by Government at home, 
there is scarcely room for doubt that the electric wire 
would long ere this have been in much greater use, 
commerce would have greatly benefited, and, above all, 
the revenue of the State would have greatly increased. 
But the object of the Government is evidently to retard 


and handicap all useful institutions. Private enterprise 


has been hindered both in the direction of telegraphy 
and telephonic communication, and interference with 
the private delivery of parcels has also resulted in the 
stoppage of many energetic and growing concerns, and 
the substitution of a system not nearly so satisfactory 
to the public, and costly to the State.” : 


_ The British Association.—‘“ Evidence is not wanting 
in Montreal,” says the Colonies and India, “ of the great 
interest being taken throughout the whole of Canada 
in the visit of the British Association to the Dominion 
this month. Local committees have been formed in 
Ottawa, Quebec, Toronto, Winnipeg, Owen Sound, 
Halifax, and St. John (N.B.), to assist in making the 


meeting a success, while the number of new Canadian | 


members added to the roll within the last few weeks is 
very considerable. The requests for admission to 
membership from England have been so great that the 
council has decided that it can elect no more new 
members in England prior to the meeting. His 

xcellency the Governcr-General has intimated that he 
Will attend some meetings of the Association, while most 


of the prominent public men of Canada are making a 
Point also to be present.” | 


L a Standard of Wednesday last has the following : 
The mail steamers of the Allan line sailing from 
Yerpool are at present crowded to their utmost 

Capacity by members of the British Association en 

Hore! for Montreal, to take part in the meetings of 

ed oy which commence in the Canadian city this 

ut The arrangements made for the reception and 

pe ‘nament of the English visitors appear to be of a 
. ete description. The Canadian Government 

oe © Voted five thousand pounds, and reception 
lMmittees have been formed not only in Montreal 


itself, but at Toronto and Winnipeg, which will be 
visited in due course by the members. In the matter 
of excursions very generous arrangements have been 
made, notably by the Canadian Pacific Railroad, the 
directors of which have invited some seven hundred 
members to pay a flying visit to Manitoba and the Far 
North-West. Amongst those who have already sailed 
from Liverpool to Canada are Sir David Macpherson 
(Minister of the Interior), Sir William Thomson, 
Mr. J. A. Chamberlain (son of the President of the 


Board of Trade), Professor J. C. Adams, and Professor 


Thompson, while by the steamers to-morrow and on 
Saturday the departures will include Lord Rayleigh 
(President of the Association), Professors Harker, 
Henrici, Kinch, W. F. Barrett, Boyd Dawkins, Dewar, 
Frean, Reinold, Chandler Roberts, Sollas, Sir. F. Bram- 
well, Mr. C. W. Fremantle, the Deputy Master of the 
Mint, Admiral Sir E. Ommanney, the Earl of Rosse, 


and a long list of members of the Royal Society, the 


Geographical Society, and other learned institutions. 
It may be said with truth that never before has there 
been such a concentration of learning afloat at one time 
as will during the next fortnight be borne upon the 


Atlantic.” | 


Electric Railway Appliances,—A French paper says - 


that the railway companies are about to try an electric 
gate-opener. The method to be tried is briefly as 
follows :—A catch connected with an electro-magnet 
keeps the gates closed. An approaching train closes 
the circuit at a certain distance from the gates, the 
catch is released, and the gates open. When the last 
carriage has passed, the circuit is broken again and the 
gates close. A bell is also rung as the train approaches. 


J. C, Bauer’s Patent Spanner.—This spanner, which 
has been recently brought out, is a very useful addition 
to the list of tools available for general use by the 
mechanical engineer. Its chief merits are cheapness 
and efficiency. The illustration we give shows one of 
the new spanners. The tool is formed in two parts, 
which are kept together by a nut and bolt passing 


' through holes in the shank of the instrument; there 


are two or three of these holes provided, so that a 


(4 
H 


rough adjustment to the width of the jaws can be 


effected. By opening out the two parts, as shown by 
the dotted line, the practical width of the jaws can be 
increased within small limits When the spanner is 
being used the tendency of the jaws is to close 
tight, in proportion to the strain, so that the nut 
or other piece of metal being acted on is firmly 
gripped. When the spanner is to be used for un- 
screwing a nut, &c., it is turned over; in this case, 
also, the movement of the tool causes the jaws to close. 
We can personally testify to the excellence of the Bauer 
spanner, which we may mention may be obtained in 
various sizes from J. C. Bauer, Brockley Iron Works, 
London, S.E. 


A New Observatory.—Lord Mount-Edgcumbe on 
Tuesday laid the foundation-stone of a new meteoro- 
logical observatory at Falmouth, to be carried on under 
the direction of the Meteorological Office, London. 
Magnetic observations will also be taken, the instru- 
ments for that purpose being supplied by the Royal 
Society. The cost of the observatory will be £1,300. 


A Peer Killed by Lightning.—Lord Lauderdale, who 
was struck by lightning while shooting on the Lauder- 
dale moors on Tuesday, died about midnight after the 
accident happened. Lord Lauderdale was carried to a 
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shepherd’s house, and he lay there unconscious for two 
hours. His lordship’s watch and chain, which had 
been struck by the lightning, were run into a solid 
lump: The deceased was 62 years of age. Several 
similar fatalities have occurred during the last fort- 
night. 


. Lightning Accident at Winterton.—Shortly before 
noon on Thursday, July 24th, a man named Chafer, 
foreman on Mr. Sawyer’s farm in the Carrs, was struck 
by lightning and seriously hurt. He was loosing his 
horses from the plough, and was in an instant ren- 
dered insensible. The flash passed down the side of 


his head, singeing his hair. It then seems to have. 


passed down his watch-guard, melting it into drops, 
and fusing his watch into a mass. His clothes were 
burnt all down his right side, and his boot soles torn 
off. Dr. Goodworth was quickly in attendance, and 
though the poor fellow was much burnt, and was suffer- 
ing from the severe shock, hopes were held out of his 
recovery. One of the horses was knocked into a large 
drain, and seems to have completely lost its hearing. 
The storm, which was of intense energy during its 
passing over this place, did not last more than 10 
minutes. A large quantity of hail and rain fell. 


A Meteor.—The London Times’ Philadelphia corre- 
spondent, telegraphing on Friday week, said :—A 
magnificent meteor was observed at two o'clock this 
morning at the Red House Observatory in Phelps’, New 
York, moving from near the zenith towards the west. 
It was unusually brilliant, illuminating the country 
like the electric light, and leaving a train of sparks 
40 deg. long, which was visible for several minutes. It 
was seen through the telescope to roll and curve like a 
wreath of smoke, with a slow motion northward, 


Earthquake in the United States, — A Reuter’s 
telegram from New York, cn Sunday, stated that at 
two o’clock that afternoon a shock of earthquake 
passed along the Atlantic coast from Philadelphia to 
Portland. It lasted ten seconds, and was distinctly 
perceptible in New York and district. So far as had 


been ascertained, nobody was injured, but the shock | 


caused great alarm, people rushing out of their houses 
in terror. In some places plastering and scaffolding 
fell. On the New Jersey coast the shock appears to 
to have been stronger than at new York, and lasted, it 
is said, one minute. At various points a slight second 
shock was perceived, more severe in some places than 
in others. It is reported te have been quite severe at 
Rockaway, Coney Island. A later telegram states 


- that the earthquake extended along the entire coast of 


the States of Maine and Maryland, and was felt east- 


‘wards as far as the Alleghanies. The severity of the 


shock was greatest at Hartford, in Connecticut, where 
several persons were thrown down and bruised. No 
fatalities, however, occurred anywhere. 


An Unfortunate Mistake—Forty-one telephone 
subscribers disconnected their instruments last month 
in Waterbury, Conn., in consequence of the receipt of 
a circular by one of their number notifying him that 
the company purposed increasing rates from 35 dols. 
and 40 dols. to 40 dols. and 45 dols. The company, 
upon finding that the subscribers were acting in con- 
cert, declared that the circular was the result of a 
misunderstanding, but the subscribers insisted upon 
discontinuing the use of their instruments, 


Malicious Mischief in the Hebrides.—On the night 
of last Saturday week the telegraph wire on the Island 
of South Uist was maliciously cut and twisted across 
the public road near the village of Stoneybridge. A 
new dyke and other private property were also damaged. 
A little more than a month before the telegraph wire 
was cut about a mile and-a-half further south, on 
the same day that the local branch of the London 
Law Reform Association held a meeting. The private 
property belonged to Sir Reginald and Lady Gordon 
Cathcart, the owners of the island and the guarantors 


of the telegraph system. Commenting on the fore. 
going, a contemporary writes :—‘ To the baneful in. 
fluence of the professional agitator undoubtedly is due 
the dastardly outrage in South Uist. Than Lad 
Gordon Cathcart, the proprietrix of the island, there jg 
no single property owner in the Outer or Inne 
Hebrides who has less deserved such treatment at the 
hands of her tenants. There is thus no reason what. 
ever to suppose that, on his own account, prior to the 


. poison of the professional agitator being poured in his 


ear, the crofter of Barra, Benbecula, or South Uist 
would ever have conceived of ‘making history’ by 
such mischievous means as those in question.” 


International Health Exhibition, — On Thursday, 
last week, representatives of the daily and scientific 
press, at the invitation of Messrs. Davey, Paxman 
& Co., dined together in the royal pavilion, at the | 
Exhibition, under the presidency of the Duke of 
Buckingham and Chandos, chairman of the executive 
council. During the evening his Grace acknowledged 


_ the aid that had been afforded by the press in making 


the present and former exhibitions successful and pro- 
fitable to those who visited them. In proposing the 
health of Mr. Paxman, the host of the evening, the 
Duke spoke very highly of the way in which the firm 
of Messrs. Davey, Paxman & Co. had provided the 
power for what was the largest and most complete set 
of machinery for electric lighting ever got together 
under one roof. The present installation at the Health 
Exhibition is said to be practically twice as large as 
any previous undertaking of the kind in any part of 
the world. Mr, Gooch, in replying to one of the toasts, 
stated that electric current was provided for 5,000 in- 
candescent and 300 arc lamps, in the conveyance of 
which over an area of 224 acres, there had been used 
about 175 miles of wire. The actual horse-power de- 
veloped. by the engines had reached about 1,200, and | 
these, or similar engines, have been fully described and 
illustrated in the ELECTRICAL REVIEW. Mr. Paxman, 
in acknowledging the compliment paid to his firm by the 
Duke of Buckingham, in proposing the toast with 
which he coupled Mr. Paxman’s name, pointed out that 
such a testimonial derived a special value in being paid 
by so good a judge of such kind of work as his Grace 
was acknowledged to be. Other toasts were also drunk, 
and the health of the chairman, proposed by Mr. Pax- 
man, brought the proceedings to a close. 


The Krupp Foundry at Essen.—Some interesting 
figures with regard to the growth of the establishment 
belonging to Herr Krupp, at Essen, have just been 
published. In 1860 the Essen foundry had only 
1,764 workmen, but that number had risen to 7,084 ten 
years later, and is now upwards of 20,000. Counting 
the women and children, Herr Krupp’s establishment 
gives employment to 65,381 persons, of whom 29,000 
live in houses belonging to their employer. The 
foundry is divided into eight sections, and there are 
11 blast furnaces, 1,542 other furnaces, 439 steam 
boilers, 82 steam hammers, and 450 steam engines 
representing 185,000 horse-power. At Essen alone, to 
say nothing of the branch establishments, there are 
nearly 40 miles of rails, 28 locomotives, 883 trucks, 
69 horses, 191 waggons, 40 miles of telegraph wires, 
39 telegraph stations, and 55 Morse instruments. 


Danchell’s Electric Railway.—A model of the elet- 
tric railway devised by Mr. Danchell, which was de- 
scribed by us in December last, has recently been 
exhibited at the Westminster Aquarium. The inventor 
speaks of the attainment of a velocity of 150 miles an 
hour for passengers and light trains with carriagé 
built to run on the single line ; but his expectations i 
this regard, we think, are not likely to be ever realised. 
He has more prudently determined to start his syste™ 
in a less ambitious way, and to use it on a small scale 
in the first instance for the conveyance of parcels. BY 
this means he expects to get a great deal of useful prat 
tical information before he attempts to develop the 
system on a large scale, 
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Electric Tell-Tales.—Harrison, Cox-Walker & Co. 
have received orders for one of their electric tell-tales 
to be fixed in Holloway’s Hospital at Virginia Water. 
The wires, &c., are to be arranged so as to communi- 
cate from 30 different wards and stations direct with 
the recording apparatus, which will be placed under 
lock and key in the surgery. We are glad to see the 
invaluable aid of electricity making such good progress 
in this important direction. 


Electrical Wire Manufacture.—Messrs. Shaw and 
Connolly, manufacturers of insulated wires, Alexandra 
Works, Varley Street, Oldham Road, Manchester, 
inform us that they have for several months past been 
engaged in making additions to their business premises 


and in adding to their plant new patent machinery. 


In order to be in more direct and quicker communi- 
cation with their customers they have finally removed 
their offices to the Works’ address, as above. | 


The Electric Apparatus Company, Limited.—This 
company has opened a City depot at 58, Queen Victoria 
Street, where an installation of electric lighting will 
be kept in action for demonstration to the general 
public. For the convenience of customers and others 
the company files the most prominent electrical and 
engineering journals (English and Foreign), and we 
are irformed that anyone is at liberty, on presentation 
of his card, to refer to them. ~ 


Great Northern Telegraph Compauy.—The courier 
service from the landing point of the Shanghai-Foochow 
cable up to the latter town has been resumed, and tele- 
grams for Foochow can, therefore, again be forwarded 
in the usual manner. The rates to China are as 
follows :—Shanghai, Amoy, Hong Kong, and Foochow, 
8s. 4d. per word; Macao, 8s. 9d.; all other stations 
(Canton, Hankow, Kiukiang, Ningpo, Tientsin, Tung- 
chow (for Pekin), &c.), 10s. | 


Researches on Magnetism.—By M. Duter.—If we 
place a thin plate of steel in a uniform magnetic field, 
so that the lines of force of the field may be normal to 
the surface of the plate, we have a very flat magnet, 
the two faces of which are the two polar surfaces. The 
magnetic distribution thus obtained seems to disappear 
when the plate is no longer in the field. The follow- 
ing experiments show that this disappearance is not 
complete. I made use of plates of tempered steel of 1 
millimetre in thickness, and varying in diameter from 
0040 to 0:005 metre. With these plates I formed 
cylindrical batteries. In some of these batteries the 
plates are directly in contact, and in others they were 


Separated by leaves of pasteboard, the thickness of 


which varied from that of the thinnest paper to 0:001 
metre. The batteries were placed in the central por- 
tion of a very powerful magnetic field, and: after they 
had been taken out they formed perfectly regular per- 
manent magnets. The supporting power of these 
magnets was the greater the nearer its constituent 
plates were to each other. In a battery of 100 plates, 
touching each other directly, and strongly pressed into 
a brass cylinder, the portative force at each extremity 
rose to 30 grammes. This first result having been 
obtained, I dismounted the batteries, plate by plate, 
taking care to mark the upper and under side of each. 
I found then that each plate retained only an exces- 
sively slight magnetism. Yet each of them still con- 
stituted a flat magnet, of which the two faces are the 
polar surfaces ; for on rebuilding the battery it gave 
again a perfectly regular magnet, though weaker than 


— it was at first. The separation of the magnet into its 


constituent plates, and its reconstruction, may be 
repeated indefinitely —Cumptes Rendus. 


On a New Battery with Carbon Electrodes.—By 

- D. Tommasi and Radiquet.—This new battery is 
composed of a rectangular trough of porcelain, at the 
bottom of which is a plate of. carbon surrounded with 
4 paste of peroxide of lead, forming one of the elec- 
trodes of the battery. The other electrode is formed of 


a second plate of carbon, like the former, but, contain- 
ing on its upper portion fragments of platinised retort- 
coke. These two plates are placed the one above 
the other, and separated by a leaf of parchment-paper, 
arranged so as to divide the trough into two compart- 
ments, perfectly separate. In order to set the battery 
in action, we pour into these two compartments a 
small quantity of a saturated solution of common. salt, 
so that, on the one hand, the peroxide of lead may not 
be too much diluted, and that, on the other hand, the 
fragments of coke which cover the upperelectrode-may 
only be partially immersed in the saline soiution. 
This battery, which acts only in a.closed circuit, yields 
an electromotive force equal to 0°6 volt. The negative 
pole (zinc in ordinary batteries) is formed by the plate 
of carbon which does not toueh the peroxide of lead. 
If we substitute for the solution of common salt other 
saline solutions, such as sulphate of ammonia, sulphate 
of soda, sal-ammoniac, or even dilute sulphuric acid, the 


electromotive force does not sensibly vary.—Comptes | 


Rendus. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Crossley Telephone Company, Limited.—Upon term 


of an agreement dated 31st ult., and filed on the 5th 


inst., this company will purchase from Messrs. Louis 
John Crossley, F. J. Harrison, and Walter Emmoit, 
letters patent for India and the Cape of Good Hope for 
improvements in apparatus and arrangements for tele- 
phonic and microphonic purposes, and certain other 
letters patent taken out in India for.improvements in 
electric signalling apparatus. The company will further 
acquire plant, apparatus, machinery and stock-in-trade 
in India. The agreement further provides that the 
operations of the company in regard to matters affect- 
ing telephones and telephonic apparatus shall not ex- 
tend to Australia or New Zealand during the term for 


_ which letters patent have been already granted to 


Mr. L. J. Crossley for those places. The purchase con- 
sideration is 300 “A” and 350 “C” shares fully 
paid up. 3 

South Staffordshire Electric Lighting Company, 
Limited.—The annual return of this company made up 
to 22nd November, 1883, was filed on the 7th inst. 
The nominal capital is £100,000 in £5 shares. 
140 shares have been issued, and £5 per share has been 
called thereon, the calls paid amounting to £690, leaving 
£10 unpaid. Registered office : 33, Waterloo Street, 
Birmingham. | ds | | 


CITY NOTES, REPORTS, MEETINGS, &e. 


The National Telephone Company. 


On Friday afternoon last the fourth annual meeting of the above 
company was held at the offices, 11, Queen Victoria Street, Col. 
Raynsford Jackson, chairman of the company, presiding. . 

The Secretary, Mr. Campbell, having read the notice convening 
the meeting, the report was taken as read, and 

The Chairman then said: Gentlemen, you will have all of you, 
I think, carefully examined the report, and you will have seen 
that the business of the company has, during the past 12 months, 
progressed satisfactorily, that there has been a large increase in 
the revenue, and that we have been enabled to pay increased 
dividends to the ordinary shareholders. I see every indication 
of a further development in the same direction, and there are 
signs that during the current year there will be a considerable 
increase of net revenue, which is an important point with the 
shareholders. I do not intend to dwell upon the past history of 
the company, or upon the character of its business. I wish to 
call attention, however, to one paragraph in the report which 
bears upon our relations with the Postmaster-General. You will 
see that our directors made use of the following words :—“ They 
are glad to be able to inform the shareholders that the Postmaster- 


General is considering proposals made to him on behalf of the 


company, and they indulge the anticipation of a result according 
with what may reasonably be expected from the well-known 
breadth and liberality of his views.” Last night, in the House of 
Commons, the Postmaster-General gave his answer to a letter 
sent to him by the Chairman of the United Telephone Company 
on behalf of the telephone companies who are walling in assocla- 
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tion with that great company, and in which various requests were 
made, some of which were alternative. The Postmaster-General 
has given his answer. That answer is satisfactory upon many 


points, and shows that | ow g directors were not mistaken in 


assuming that he would deal broadly and liberally with the im- 
portant questions brought under his review. I have, however, to 
criticise two conditions of his answer, and to suggest that modifi- 
cations should be made in them. I will call attention first to 
No. 6, which is as follows :—‘ Having regard to these concessions 
and to the desirability, as far as possible, of securing simplicity 
of accounts between the Post Office and the companies, the royalty 
of 10 per cent. now paid on gross receipts should be extended 
to their receipts from private wires.” I apprehend that the 
Postmaster-General has made this suggestion without duly con- 


sidering all the bearings of the case as they relate to the business 


of the companies. The Postmaster-General under the Telegraph 
Acts has surely a monopoly of certain kinds of business, but he 
has no control whatever over other kinds of business. When he 
grants to the companies a license to do that business which 
is his monopoly he has a perfect right to expect a royalty upon it; 
but when the companies do business over which he has no control, 
then I think that the Postmaster-General cannot expect a royalty, 
and for this reason: if the companies who do that business, which 


cannot be done without the Postmaster-General’s license, pay him 


a royalty upon business which any private firm or any person not 
ing his license can do, the effect must necessarily be that 

e companies holding the Postmaster-General’s license will 
labour under a great disadvantage. When they attempt private 
business which any private firm can do without his sanction and 
which is open to everybody, the private firms not possessing the 
Postmaster-General’s license can do that work more cheaply than 
the companies. The effect, therefore, of submitting to this clause 


| a8 suggested, would be that the private firms or companies that 


did no exchange business or no business which requires the 
Postmaster-General’s license, would do all that particular class of 
business which can be done without his sanction or without 
infringing his monopoly. But Mr. Fawcett is so fair-minded a 


man that when this view of the case is put before him, I am quite | 


convinced he will withdraw the condition laid down under 
clause 6. Then his 8th condition is, that in order to maintain the 
distinction between written telegraphic communications and 


communications made by means of the telephone, the telephone > 


companies shall not accept or deliver written messages at any 
point. I think that the wants of the public can be carried out 
without in any way infringing the Postmaster-General’s con- 
dition as laid down. No scheme will be complete or can be 
ultimately satisfactory to the public which does not provide for 
the exchange subscribers of the companies being able to send 
telegraphic messages oe the postal telegraph offices, and 
therefore I suggest that the Postmaster-General should allow 
the various exchanges erected by private — to be 
connected with the postal telegraph office, and that sub- 
scribers should be rmitted to send through wires, 
which can be switched into operation when required, 
their messages direct to the postal telegraph office so that there 
will be no delivery of written messages by the companies, but 
there would be a supply of important business with the Post Office 
through the instrumentality of the various companies’ exchanges. 
(Hear, hear.) I would therefore suggest that in addition to giving 
the subscribers the privilege of sending messages through the 
offices, the Postmaster-General should also, when he receives a 
message for a subscriber to the telephonic exchange, deliver that 
message through the exchange to the subscriber. at would be 
an immense boon to the mercantile community, and to all those 
who desire rapid communication with their connections in various 
business centres, and I do not think, unless provision is made 
to supply this particular want, that the telephone scheme of the 
Postmaster-General can be considered complete. Now, speaking 
for myself, and as representing my own directors and my company, 
I have no other criticisms to make upon the scheme of the Post- 
master-General, but it must be distinctly understood by our share- 
holders that I speak for no one else. I have not had the means of 
communication as yet with the representatives of the other tele- 
phone companies, but I cannot think that their decision will be 
very different to myown. There is no doubt, as I said before, that 
the Postmaster-General has aimed at dealing liberally with this 
question, and that he has shown an earnest desire to enable the 
public to derive that benefit from the telephone to which it is justly 
entitled. I trust that the effect of the correspondence which is 
now going on between the Postmaster-General and the representa- 
tives of the companies will be to finally solve this very difficult 
problem. I may add, perhaps, to make my meaning more distinct 
with reference to the disadvantage of paying royalty upon private 
wire business that my remark does not apply to all kinds of private 
wire business. There is a certain branch of that business which 
falls to the Postmaster-General’s monopoly, and there is another 
branch which does not. On that part which does fall under his 
monopoly the Postmaster-General is entitled to a royalty ; but it 
is to that part of the private wire business which does not infringe 
the Postmaster-General’s rights, and which can be done by anyone 
that my remarks apply. I think it unnecessary to say more, save 
to move the adoption of the report. : 

Mr. J. B. Bigelow seconded the motion, which was carried 
unanimously. 

On the motion of the Chairman, seconded individually by Mr. 
Bigelow and Mr. Bollaud, the three retiring directors were then 


_ separately re-elected. These were: Mr. P. Garnett, of Thirsk, 
Yorkshire; Mr. 8. H, Sands, of Nottingham; and Mr. J. F. 


Harrison, of Rawdon, Yorkshire. The retiring auditors, Meggrs. 
Quilter, Ball & Co., were also unanimously re-elected, and the 
proceedings terminated with the customary vote of thanks to the 
chairman. 


The Cuba Submarine Telegraph Company, Limited, 


Tue twenty-sixth ordinary general meeting of this company was 
held at the offices, 61, Old Broad Street, on Wednesday, 
M. Joaquin de Mancha presiding. 

The report of the directors was as follows :—“ The directors beg 
to submit, duly audited, the balance sheet and accounts for the 
half-year ended 30th June last. From these it will be seen that 
the gross receipts (including the balance brought from last account) 
amount to £19,917 19s. 2d., and the gross pe ae (includi 
the half of the annual payment on account of the 1881 sible aol 
the amount expended on renewals of cable and repairs) to 
£8,084 3s. 8d., leaving a sum of £11,833 15s. 6d. to the credit of 
revenue account. Of this the sum of £1,266 5s. has been added to 
the reserve fund, increasing that fund to £58,000. After provid. 
ing for the preference dividend a balance of £7,567 10s. 64, 
remains, out of which the directors recommend the payment of a 
dividend on the ordinary shares, at the rate of 9 per cent. per 
annum, free of income tax, which will absorb £7,200, and leave 
£367 10s. 6d. to be carried forward to the current half-year’s 
account. The directors have much pleasure in reporting that all 
the cables continue in good working order. The tax to be returned 
by the Spanish Government referred to in last report has not yet 
ie = but no efforts are being spared to get the claim 
settled.” 

Mr. J. Scott, the secretary, having read the notice convening 


the meeting, : 


The 7 moved the adoption of. the report and accounts. 
Before doing so, however, he called the attention of the few share. 
holders present to two or three facts. They had had the report 
in their hands some days, and he thought it must be as satisfac- 
tary to them as to the board, taking into’ consideration the state 
of Cuba, which was not very Bag org just now; the island de- 
pended greatly on its sugar trade, which this year was at a very low 
ebb, and consequently all business suffered. Notwithstanding 
this, they had been able to show very results ; and, besides, 
their cables were now in satisfactory condition, having been re- 
paired by Mr. Keith, to whom the company owed a great debt of 
gratitude for the trouble he had taken, and the efficient manner 
in which he had conducted the repairs. No one who had not seen 
his reports, and did not know how he had studied the matter, 
could possibly know how much they were indebted to him. They 
had paid half of the annual payment for the new cable, £2,000. 
At the same time, besides adding to the reserve fund its natural 
interest of £1,383, they had been able to add £1,266 5s. from the 
revenue, making the reserve £58,000, which they would all, he was 
sure, consider very satisfactory. He hoped this would go on increas- 
ing ; it would, in that case, besatisfactory not only to the debenture 
ioldecs, but also to the ordinary shareholders, for the more money 
they had in hand to be able to meet any fault in their cables the 
more secure would be their shares. With regard to the accounts, 
they rather prided themselves on being very explicit, and there 
was no need, therefore, to go into them. He begged to move the 
adoption of the report and accounts. 

Mr. Low, a director, seconded the motion. 

Mr. Griffiths asked for a little information upon one or two 
points—not, he said, in a spirit of criticism, but in order to be 
able to answer queries which might be put to him by those to 
whom he recommended the company. Their cable, which was 
started in 1881, he saw, still continued one of the sources of ex- 
penditure, and he would feel obliged if the chairman would tell 
him how many years they would have to pay rent on that cable. 
Then he would like to know something of the tax due to this com- 
pany which the Spanish Government so unfairly retained. It 
did not reflect the greatest credit on the Government of so im- 
portant a State as Spain to act in such a manner. On look 
through the accounts he saw one item, a loan on securities, whi 
he should like to know something about. 

The Chairman said the cable they were paying for annually 
was originally contracted for at £48,000, and they had to pay 
every year £4,000 whilst it worked. There were still nine po 
more to elapse before the whole would be paid. In case of any 
defect, the contractor was bound to make the cable good, other 
wise the payment ceased. £13,500 had been paid on the cable, 
and about £34,000 remained. This they did not take from the 
reserve fund, which was a very satisfactory circumstance ; they 
paid it out of the earnings. They were, therefore, they pe 
say, getting a new cable for nothing. With regard to the où 
question, as to the tax they were to receive from the Spanish 
Government, they had fought the matter out both in Cuba and 
at Madrid. The Government has given orders that the money 
should be paid, but on applying at Cuba for it—the money wa 
only about £1,000—they were told that the order for its — 
should be obeyed, but unfortunately the sum was not included in 
the last estimates ; he (the chairman) had not the slightest doubt 
but that they would get it. But Cuba was in a sad way just now; 
there had been a great many failures, and sugar was so cheap 
it was being used for manure, With regard to the £1,500 loan, 
that was a portion of the money that they had in hand, wilt 
came in from one source or another, and as they did not require it 
immediately, they lent it on the Stock Exchange upon 
rities from fortnight to fortnight. 

Mr. Kinleyside said he was an old shareholder, and had always 
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‘1 favour of a good reserve fund. He would like to ask 
oe teste, whether, when the fund reached £60,000, the 
amount of the preference capital, the board would not then cease 
to add to it, except as to the 5 per cent. interest every half year. 
He also inquired respecting the “ agents near the Spanish Govern- 
ment,” to whom an annual payment was made, and asked whether 
the payment was likely to continue. 

The Chairman said the question as to the reserve fund was con- 
stantly before the board, and when the time came they would 
consider whether it would be advisable to leave it at £60,000 or 
any other sum. With regard to the agents in Spain, they found 
it a great advantage to have some one to push what claims they 
might have through the courts, and they thought the annual 
payment of £200 very well spent. ; 

The motion for the adoption of the report and accounts was 
then carried, as also was the declaration of a dividend for the half 
year at the rate of 10 per cent. per annum upon the preference 
shares, and 9 per cent. on the ordinary shares, free of income tax. 

Mr. Perry, the retiring director, was re-elected, and so also was 
the auditor, Mr. Greenwood. A vote of thanks to the board and 
the officials then terminated the meeting. 


Lancashire and Cheshire Telephonic Exchange 
Company, Limited. 
Tue third annual general meeting of the shareholders of this 


company was held at the offices, Faulkner Street, Manchester, on 
Monday, Mr. Charles Moseley, chairman of the board of directors, 


residing. 

, The Chairman, in moving the adoption of the report, which 
appeared in our last issue, said it was a matter of great satisfac- 
tion to the directors that, in spite of all the difficulties they had 
had to encounter, the result of the year’s working left them a 
fair profit, and enabled them to declare a fair dividend, while at 
the same time they confessed to a feeling of disappointment that 
they had not been able to extend their business and increase 
their profits in the proportion they anticipated from the important 
property over which they had control. The difficulties with 
which they had had to contend arose principally from the restric- 
tions which had been imposed upon them by the Post Office. 
The Post Office had, of course, to consider from an official point 
of view the interest of the telegraphs, but in the opinion of men 
who had a knowledge of the subject, and who were fairly compe- 
tent to anticipate what the result of the development of the 
telephone would be upon the revenue of the telegraphs, it 
would appear that the conclusions of the department and 
the anticipations of the officials were altogether wrong. 


The telephone itself was used in a sphere altogether out of. 


the action of the telegraph. It supplied a want to business people 
which it was impossible to obtain by the telegraphs, and yet the 
Post Office had not hesitated up to the present time to hamper 
the telephone companies, to restrict them, and to tie them in their 
operations and extensions in every possible way that à Er 
itself to their ingenious minds. The question had been laid before 
the Post Office in every conceivable form, and the directors had 
been in negotiation with that department continuously ; in fact 
one-half of the time of the board had been taken up in discussing 
the subjects which formed the bones of contention between the 
company and the department, instead of using their energies 
for the development of the business. After long and harassing 
correspondence and negotiations, in which the directors had not 
been influenced by selfish motives, but by the interest of the 
public, no relief could be obtained from the Post Office officials, 
and the directors then determined to submit the whole case to the 
House of Commons. The city and county members of Parliament 
gave them their assistance in putting questions to Mr. Fawcett, 
the Postmaster-General, and the result was that that gentlemen 
M neg the telephone companies. to ‘put their proposal in 
a definite and practical form, when he promised that they should 
recelve his careful consideration. A letter of proposals agreed 
upon by the various companies was accordingly submitted to Mr. 
Fawcett, and on Thursday last he gave his reply to the proposals 
and what he thought was a solution of the vexatious questions at 
issue. That these proposals of Mr. Fawcett were extremely 
liberal as compared with the previous policy there could be no 
doubt, but one of his proposals, to place a royalty of 10 per cent. 
on private wires which did not come under the jurisdiction of the 
Post Office, would operate most unjustly, and the telephone com- 
panies hoped that he might be induced, on further consideration, 

withdraw it. Referring to the report, the chairman said the 
gross Income during the year had been £61,149 Os. 6d., an increase 
of £6,650 16s. 10d. over the previous year. The amount of new 
business for the year was £9,750. The revenue was £53,256 3s. 6d., 


- atte carrying forward £26,101 6s. 11d., and meeting sundry | 


this left a net profit of £18,655 17s. 7d., which added to a 
sum of £2,073 4s. 6d. carried forward from last year, gave a sum 
of £20,729 2s. 1d. at the disposal of the directors. Out of this 
they recommended the payment of a dividend of 6 per 
cent., leaving a balance of £3,230 15s. 4d. in hand. e 
maintenance of lines during the year had cost £5,716 4s. 8d., 
and £21,869 had been spent on plant account, including 
LE expenditure of between £4,000 and £5,000 on the esta- 
2 ent of a new route from Manchester to Liverpool. The 

tal number of exchange subscribers is now 2,734, an increase on 
e year of 475; and of private subscribers, 828, an increase of 181. 
During the year 748 miles of additional wire have been fixed, 
macing the total length of the sm 4 s wires 8,628 miles. The 
umber of messages passing through the company’s switch-rooms 


had increased during the year by 1,076,610, and the total number 
for the year was 5,812,634. The whole of the lines and property 
em ew were now in as good condition as they could pos- 
si ‘ 
. Turner seconded the motion for the adoption of the report 
and accounts, which was unanimous! d to. 
The dividend recommended by the directors was declared, and 
the retiring directors and officers of the ee having been re- 
appointed, a vote of thanks to Mr. Moseley for presiding brought 
the meeting to a close. j 


Devon and Cornwall Electric Light and Power 
Company, Limited. — The creditors of this Company are 
uired, on or before October Ist, to send their names and 
addresses and particulars of their debts or claims to Henry 
Threlkeld Edwards, of 66, Coleman Street, E.C., the official 
pe vs cour Tuesday, October 28th, is appointed for hearing and 
judicating upon the debts and claims. 


Giilcher Electric Light and Power Company, Limited 
and Reduced.—The petition presented on the 3rd of April for the 
confirmation of a resolution reducing the capital of this company 
from £300,000 to £150,000, is directed to be heard before Mr.. 
Justice Pearson on the 20th inst. 


LATEST QUOTATIONS. 


Autho- Closing 
rised | Share. eme. Paid. |Quotatns,| Business 
Issue. Aug. 14, Done, 

ELECTRIC LIGHT. 
40,000 | 5 |Anglo-American Brush 
30,000 5 |Australasian E. L., Power & Storage Co. 
24,900 10, |British Insulite Co., +» “A” Shares.. 
25,000 5 |Gt. Western Electric Light & Power Co.) 2} i: 
47,233 5 |Hammond Elec. Lt, & Power PAT. Co. - 
40,000 5 |Indian & Ori, Electl. Storage Wks. Co. ee 

250,000 3 im-Weston Elec. Lt. & Power Co. .. - 2 
40,000 5 P ilsen-J oel & Gen. Elec. Lt. Co. eee eeee ee 
20,000 5 Is. can Brush Elec. Lt. & Power Co.| 2 
100,000: 5 (Swan United Electric Light Co., Ld. ....| 3 

TELEGRAPHS. 
1,892,4807.) Stk. |Anglo-Ameri 100 | 32 - 38 
2,553,7601.| Stk. | Do. Pref. ‘Det. receiving no div. until) { 100 | 56 - 57 | 564.6 
2,553,7601. Stk. | Do. Def. (6 p. c. paid to Pref....... «11100! 7 - 7 

130,000 | 10 |Brazilian Submarine, Limited .......... 10 | 10 - 104] 104, 

6,000 10 0. 10 per cent. Preference ..| 10 | 164- 174 

13,000 10 |Direct Spanish, Limited ................ 9 - & 
6,000 | 10 , 10 per cent. Preference ..| 10 | 15 -1 

65,000 20 |Direct United States Cable, LA., 1877 ..| 20 | 10 -1 10 

100,0007.| 100 Do. _ 6percent. Deb., repayable 1884| 100 | 98 -102 
380,000 | 10 |Eastern, Limited . .................,.... 10 | 114- 114 113 4 
70,000 | 10 | Do. 6percent. Preference...... ..... 10 | 134. 199! Ye" 
200,0002.) 100 Do. 5 do. Debs., repayable Aug. 1887} 100 | 100-103 | 107 1 
200,0002.; 100 1 100 | 102-1 
500,000 | Stk. | Do. 4 Debenture Stock ........ 1 97 
250,000 10 |Eastern Exten., Australasia & China, L.| 10 | 11$- 114 
320,000.| 100 Do . ©. Debs., Feb. 1891) 100 |107- 110 

100 | Do. 5p.c. (Aus. Gov. Sub.) Deb. 1 100 |102- 105 

_100,000/.| 100 gent Debensnre, 1 100 |102- 105 

mm u Ce 
550,0007.| 100 | Mort. Deb. Rg. redeemable 1 Jan. | 100 |102- 104 
,050 10 |German Union Telegraph & st, Ld.| 10 ° 

Globe Telegraph & 2 64! 64 
250, 0. per cent. Preference .... 23- 12 127 
150,000 Great Northern .......... 10 13). 1 LE, 
300,000/! 2100 Do. 5 per cent. Debentures .,| 100 |100 -103 


D Do. 5 per cent. Debentures ..| 100 |103 -106 
81,200 | 10 India-Rubber, Perche é Tel Wks.| 10 
0 ‘a 


000 4 6 per cent. Debs., 1886 .. 100 . 
18,000 25 |Indo-European, Limited ................ 25 | 314- 8 314 
40,000 | 10 |London Platino-Brazilian, Limited ....| 10 af . n 
100,000 | 100 " 6 nt. Debentures 100 | 102-104 
m. e 160 bad 70 
75,000 Do. Scrip ..... 1| 14 
4,200 | Cert. |Submarine Cables Trust ....... ... .... 100 | 98 -101 
37,350 12 |Telegraph Construction and Mainten.| 12 | 33 - 34 334 
,000 | 100 Do 6 per cent. Bonds, 1889 100 |105 -108 
186,750 5 Do. 2nd Bonus Trust Cert. 23) 14- 1 
30,000 | 10 |West Coast of America, Limited ........ 1 st. at 
150,000Z.| 100 8 per cent. Debs. ..... 100 |108 -111 
791 15 |Western and -— 15] 68] 64.4. 
24119 | 7% 5 - 
24,119 74 Do. 74) 1ÿ- 1 
200,0007.) 100 Do. 6 p. c.. Debs. “A” 1910 ..| 100 |101 -104 
250,000/.| 100 |Do. 6 p. c. Mort. Deb. B. "80, red. Feb. 1910|. 100 | 95 - 97 
1,500 | $1,000 | Western Union 7 p. c. 1 Mort. ( Bg.) Bds.|$1,000123 -195 
1,030,00027.; 100 Do. 6 per cent. Sterling Bonds| 100 102 -106 
88,321 10 |West India and Panama, Limited ...... 10; g- 1 
163 10 Do. 6 per cent. Ist Preferen 10! 7- 747 
4,669 | 10 6 do. md do. ..| 10| 49. 
| TELEPHONES. 
224,850 1 |Con. Tele. & Mainten., L., Nos. to 154,165} 1 - +e 
225,000 1 |Oriental Tele. Co., Nos. 80,001 to 300,000 A 
100,000 | 5 {United Telephone Co. 5 | 114- 119) 
20,000 5 | Do. New, issued at£2pm. .......... 2 - | 


—— 


TRAFFIC RECEIPTS. 


The Western and Brazilian Tel bh Com , Limited. The receipts for the weck 
e August were £908, after the of. he. ross 
receipts payable to the London Platino-Brazilian Telegraph Company, Limited. 
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NEW PATENTS—1884. 


10965. “ Mechanical telephones.”  H. H. Lake. (Communi- 


 cated by J. B. Bennett.) Dated August 6. (Complete.) 


10990. “Telephony.” C. Lanepon Davies. Dated August 6. 


10996. “ Relay apparatus for electric telegraphs.” C.D. ABEL. 
(Communicated by J. Kolzer.) Dated August 6. 


11029. “ Fusible plug for electric circuits.” 
Dated August 7. | | 
11055. “ Shackle for tightening telegraphic and other wires.” 
G. Porter, W. Beattie. Dated August 8. 


11066. . “ Indicating electric condition of secondary or storage 
batteries.” T. Parker. Dated August 8. 


- 11106. “ Apparatus for measuring electric currents.” Sir W. 
Tomson. Dated August 9. : 


: 11115. ‘“Connecting carbon filaments of incandescent electric 
lamps to conducting wires.” C. D. ABez. (Communicated by 
Siemens and Halske.) Dated August 9. 


11145. “Making incandescing electriclamps.” B.J.B. Mruus. 
(Communicated by W. Holzer.) Dated August 11. 


11146. “ Electric arc lamps and means for regulating same.” 
A. E. Wapzey. Dated August 11. 


11160. “ Apparatus for electric lighting.” P.O. WuHiTEHEAD. 
Dated August 12. | 


11188. ‘Telephone receiver.” S.WILLIAMS. Dated August 12. 


J. C. Howezz. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1883. 


5741. ‘Secondary batteries or electrical accumulators.” J. S. 
SELLON. Dated December 14. 6d. The fig. represents a portion 
of a battery arranged according to the invention, wherein the 
plates are provided with plugs, a, upon which are placed discs, b, 
for separating and supporting the plates. Side pieces (one of 


which is shown at c) which may have holes in them, or which may 
consist of one or more strips or pieces, and bands of India rubber, 
d, are used for binding the whole together into a compact body. 


e are the plates of the battery, which may be formed as herein- 
before mentioned. 


5775. “ Transmitters for printing telegraphs.” H. J. ALLISON. 
(A communication from abroad by S. D. Field, of America). 
Dated December 18. 8d. In this invention the inventor proposes 
to furnish first a transmitter, controlling a single circuit, which 
may embrace however a number of instruments; and secondly, a 
transmitter capable of controlling a large number of circuits, 
each of which may control a large number or series of instru- 
ments. The fig. is a view mainly diagrammatic of a transmitting 
apparatus and appliances for controlling a single circuit. Tr is 
the transmitter, having one or more ranges of finger-keys, A, B, C, 
D, arranged on depression to project into the path of and stop an 
arm F, on the axis of the escape wheel, £, driven by any suitable 
motor, and rocking or operating the anchor, p, which is the lever- 
key of a reverser, Rv, Rv', one side of which is connected to the 
+ pole of any source of current, say a battery, zB, the other 
side being connected to the — pole, while the anchor is connected 
to the ground, Gr. While here shown as a reversing transmitter, 
it is evident that a transmitter sending currents of one polarity 
only might be used. So long as F is permitted to rotate it follows 
that pulsations, either intermittent or reversed, will be sent over 
the line 11 to the escapement magnets, E, M, of a printing tele- 

aph, causing such magnets to control and position any suitable 

ype-wheel or type-wheels. " Of this printing telegraph, P, m, are 
the printing magnets in the circuit of a source of current, P, 8B, 


controlled, as shown, by a relay magnet, r, which is in a local 
circuit, 34, having a local battery, L,B. One end of this local 
circuit goes to the axis of the arm, Fr, while the other, after 
passing through the relays, r, R!, is connected to all the keys, ag 
shown by the dotted line 4. If, now, Fr be stopped by any of the 
keys, owing to its depression, the local circuit, 34, will be closed, 
the armature lever, r, of R, attracted, and the main printi 

circuit closed, the magnet, Pp, M, being arranged to path gs. 
that immediately, upon the first flash of current. If, however, the 
operator be tardy or slow, so that this closure is prolonged, and p, m, 


Gr Gr 


becomes so highly charged that it takes an appreciable interval 
for it to discharge and allow its armature to be retracted, 
the rotation of the type-wheels would be interfered with. To 
guard against such prolonged closure of the printing circuit, a 
second relay, r!, is placed in the local circuit 34. The armature 
lever, r', and front stop of this relay control a shunt circuit 
around the relay, R, practically cutting it out of circuit. When- 
ever, now, the local circuit 34 is closed, the armature lever, r of 8, 
closes the main printing circuit, at the same moment r! closes the 
shunt around R, whose armature lever immediately falls away. 
Thus, no matter how long the local circuit may be closed by the 
contact of F and a key, the printing circuit is only momentarily 


closed and a single flash transmitted to effect the printing, the 


printing magnets, P, M, hence never becoming overcharged or 
needing time for discharge. 


1884. 


974. “Improvements in electric motors.” Sypney Prrv. 
(Communicated from abroad by L. W. Stockwell, of America.) 
Dated January 8. 8d. The object of the invention is to produce 
an electric motor in which a maximum effect may be obtained 
from a given electromotive force, and in which the rotation of the 
armature shaft will be caused by continuous action of the field- 
magnet on the armatures, and not by unconnected periodic im- 
pulses of attraction or repulsion. A further object of the inven- 
tion is to provide an improved switch or device for running the 
motor in either direction, and for stopping it by rendering the 
armature neutral, so that the field-magnet acts as a break to 
arrest its motion. 


4552. ‘Improvements in electric lamps or lighting apparatus.” 
H. H. Lake. (Communicated from abroad by F. H. Werner and 
L. Ochse, of Germany.) Dated March 7. 8d. Relates to elec 
tric lamps capable of being used as incandescent or arc lamps, 
according to the position in which the armatures, contact rollers, 
and nuts, &c., are adjusted. 


4791. ‘ Improvements in current meters, which may be called 
differential current meters, used in charging and discharging 
accumulators employed in storing electricity.” Sir Davip Sato- 
mons. Dated March 12. 6d. Relates to improvements in Cur- 
rent meters, which may be described as differential current meters 
used in charging and discharging accumulators employed in 
storing electricity, and registering by means of the direct or 4 
shunt current. This is effected by decomposing water in a glass 
tube after the usual manner, such tube being graduated so as to 
act as a measure for the amount of current which has been 
passed in any given time. Two such tubes are to be used, one for 
the charging and one for the discharging current, so that any 
difference in the quantity of gas formed shows in favour or against 
the accumulators. Thus, if both tubes show equal volumes of 
gas, the current used for the main circuit is equal to that which 
has been put into the accumulators. There is a certain loss 2 
the charging and discharging of accumulators, and this error 
(loss) may be corrected by increasing the diameter of one of the 
tubes in a suitable proportion, or by placing a suitable resistan 
in the circuit. A second method is to use two depositing cells 
any kind, allowing both the current to the accumulators and from 
them to the mains to deposit metal, or both currents to do the 
reverse, viz., decompose the metals. 
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4898. “ Improvements in telegraph posts.” J. OPPENHEIMER. 
Dated March 13. 6d. Relates to telegraph posts, and consists 
in forming each of such telegraph posts of a metal tube or tubes, 
of an oval section, or of a tube or tubes having flattened sides 
joined by curved portions. 


6910. ‘“ An improved electric arc lamp.” H. Trort and C. F. 


Fenton. Dated April 28. 6d. Relates toapparatus applied to arc 
lamps for regulating the feed of carbons, striking the arc and 
bringing a second pair of carbons into action upon the first being 
consumed. 


6996. ‘ Improvements in telephone receivers.” A.M. CLARK. 
(Communicated from abroad by D. G. Barnard, of America.) 
Dated April 29. 4d. The object of this invention is to provide a 
double telephone receiver, which may be readily applied to both 
ears simultaneously, and in which the diaphragm cells adapt 
themselves automatically to the ears, and thus exclude extraneous 
sounds, and bring both ears into use. 


7335. ‘Improved anti-induction system for telegraph cables 
and wires.” R. N. Laurie. (Communicated from abroad by 
Peter H. Van Der Weyde, of America.) Dated May 6. 6d. 
Relates to the use of parallel wires or cables for telegraphs, tele- 
phones, and the transmission of electric currents generally, and 
has for its object the prevention of induction in the lines, and of 
disturbances due to atmospheric electricity, the reduction of the 
static charge therein to a minimum, and the reduction to a 
minimum of resistance to the return current in the wor«ing 
circuits, without the disadvantages attendant upon a ground con- 
nection. The fig. is a diagram illustrating the use and application 
of the improved telegraphic keys and devices in combination with 
two independent telegraph lines, whereby either may be made to 


serve as a conductor for the return current from the other, inde- 


pendently of the ground. 4, a, represent the telegraphic keys, 
B, B, the batteries, c, c, the.sounders, and D, D, the main wires in 
use upon the telegraph lines included in the improved system. The 
bar of each key, A, is connected with its line, p, and sounder, c, 
and its anvil, e, is connected with one pole of the local battery, B. 
An extra contact, F, is provided at the back end of the key which, 
when the key is “up” and at rest connects it constantly with a 
return wire, R. This return wire, R, is connected with the oppo- 
site pole of the battery of the instrument, and with the return 
wire and batteries of all other instruments at its end of the cable 
or system of parallel lines, and becomes a substitute for the ordi- 


nary ground connections, which are entirely dispensed with. 
en the keys are all “ up” in the position which they automati- 
cally assume when not in use (see the instruments 2, 3, and 4), a 
general return circuit is. closed over all the wires, whilst the 
tteries, B, B, are all cut out of circuit. If now the key, a, of 
one of the instruments (see No. 1) is depressed, the particular line 
to which it is attached is thereby disconnected from the general 
return circuit, while as the key is brought into contact with the 
anvil, e, to which a battery, B, is connected, the line circuit is 
closed, and the current from the battery is transmitted through 


the key to the line, and over it to the sounder, c, of the opposite — 


peeps instrument, 2. The return current from this sounder, 
» Will pass through the key-bar, 2, and through its. back contact 
at ¥, to the return wire, R, and over said wire to the general 
arcuit, by which it will be transmitted back to the battery at 1, 
%8 Is indicated by the arrows in the drawings. It will be 
seen by reference to said drawings, that the return current will 
= from the anvil, Fr, of the receiving instrument, 2, through the 
vire» R, and its connections to the anvil, Fr, of each and 
very key which is “ up” and in contact with its anvil, and thence 
rough the key-bar and the accompanying sounder over the line 
wireto the sounder and key of the instrument at the other end of the 
a and by means of the contact of that key with its anvil 
ough the same to the return wire at that end of the line, and so 

to the battery of the transmitting instrument, No. 1, to 
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complete its working circuit. The return current will thus be con- 


ducted back through all the lines not cut out of the general return 
circuit by the depression of the key-bar in either of the instru- 
ments connected therewith, and hence the greater the number of 
lines thus connected in one general return system, the less will be 
the resistance to the return current. 


7773. “ Improvements in electric signal apparatus applicable 
for fire alarms, telephone calls, and like uses.” H.A.C. SAUNDERS 
and A.C. Brown. Dated May 15. 6d. Relates tothe apparatus 
described in the present number of the Review, page 125. 


7962. “Improvements in electric arc lamps. P. M. Justice. . 


(Communicated from abroad by S. H. Short, of America.) Dated 
May 20. 6d. Relates to electric arc lamps, and its object is to 
prevent the rapid consumption of the carbons, and to produce a 
clear and steady light which will not be effected by the circula- 
tion of air either upon the outside or in the interior of the globe 
in which the electric light is formed. The main feature of the 
invention consists in enclosing the electrodes in a globe or 
chamber, air tight at the bottom, and opening at the top into an 
open chamber or box which contains the regulating mechanism 
by which the moving electrode is properly advanced. 


8305. ‘“ Apparatus for indicating the proper working of elec- 
trical annunciators.” J. K. D. Macxenziz. Dated May 27. 4d. 
The object of the invention is to provide a means by which the 
proper working of an electric bell, or other annunciator, is indi- 
cated at the distant push or contact, or at other desired place 
where the sound of the bell or annunciator cannot itself be heard, 
which means shall be automatic, simple, and inexpensive. The 
person operating the push or contact will thus be certain that the 
bell is ringing, and that the circuit is in proper working order. 
For this purpose, the inventor arranges an electro-magnet in the 
annunciator circuit, the core of which is magnetised and demag- 
netised when the contact is made and the said circuit is acting 
properly, and in combination with this is used a piece or disc of 
iron, which may form part of the core magnetically, and which 


/ 


emits sounds as the core is magnetised and demagnetised. The 
fig. represents in section an apparatus arranged according to the 
invention, and is shown in combination with an ordinary contact- 
maker. A is the iron box. B the bottom, to which is attached the 
soft iron core, c, around which is the bobbin or helix, zr. pis the 
iron lid or cover of the box, a, and attached thereto opposite the 
end of the core, c. Fr rl are the two contact springs, and p is the 
push. When F rl are joined, the current flows from the battery 
around the bobbin or helix, £, to the bell, round the magnets, 
through the make and break arrangement, and back to the battery, 
thereby polarising the core, c, and the lid, p, and causing the 
said lid to emit a sound. The make and break arrangement of 
the bell now comes into action, and the circuit is interrupted, 
thereby demagnetising the core, c, and the lid, p, and causing it 
again to emit a sound. This interrupted and intermittent sound 
is kept up so long as the contact between Fr and F' is maintained, 
and the battery current lasts. 


8781. ‘Improvements in and connected with carbons for elec- 
tric arc lighting.” W. Hartnett. Dated June 10. 
ordinary electric arc lighting the ends of the lengths of carbon 
which are fixed in and grasped by the metallic sockets or holders 
provided for the purpose are necessarily left unconsumed, and 
being practically valueless, are unavoidably wasted. These 
wasted ends often form as much as 20 per cent. of the length 
burnt. The object of the invention is to introduce a systematic 
method, whereby the entire length of a carbon may be consumed 
from end to end (and this without risk of damage to the lamp 
sockets or holders alluded to) and so bring about by this economy 
a reduction in the cost of arc lighting. This is accomplished as 
follows :—Firstly, by taking these unconsumed lengths and sys- 
tematically joining them together, one short length on to the end 
of another, and so on, or one short length on to the end of a new 
long length, so that they shall form collectively another carbon of 
such a required length as shall enable it to be satisfactorily used ; 
the remaining end of this latter length being in turn treated in a 
like manner. Secondly, by manufacturing new lengths of carbon 
with suitably-formed ends, such as will permit the remaining un- 
consumed end of one carbon to be joined or fitted to the end of the 
next length, and so on with its remaining end, thus allowing the 
whole of a series of carbons to be systematically used up to the 
last remaining end. Thirdly, by using sockets, unions, or clips, 
whereby any remaining lengths of carbons, whether specially pre- 
paredor not, may be so joined, systematically, as to be likewise 
advantageously consumed; and also by using other shapes and 
forms of unions, such as dowels, dovetails, and other pieces having 
both ends shaped alike for systematically joini up lengths, 
having both of their ends also prepared and shaped alike, and of 
the required form to suit these unions. | 
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CORRESPONDENCE. 


Telephone Experiments. 


Having just read the interesting letter of Mr. Ran- 
dall, which you reprinted in your last week’s issue from 
the New York Electrical World, I should be glad if 
you will allow me to bring before your readers a very 
simple experiment I tried in the latter part of 1879; 
an experiment somewhat in the same direction as that 
made by Mr. Randall, but which proved that articulate 
speech can be electrically transmitted without the 
necessity of employing a continuous current in a 
closed circuit. I took a Ruhmkorff induction coil, 
giving a 1} in. spark in air, and fitted with the ordinary 
make and break apparatus. The current from a small 
Bunsen cell flowed through the primary circuit, while 
the ends of the secondary circuit were connected to line 


_ and receiver. In this case I used a Bell telephone as re- 


to line and Receiver 


ceiver. Atthe end of the bundle of iron wires forming 
the core of the primary coil opposite to the make and 
break arrangement, I fixed an iron diaphragm, as 
shown in the rough sketch. My experimental tele- 
phone line consisted of about 200 yards of ordinary 
iron wire on metallic circuit, laid on glass insulators. 
The transmitter was placed in a small laboratory in 
the garden, while the receiver was in the house, so that 


it was impossible to hear the conversation except 


through the telephone. 
In this particular experiment I instructed a friend 


to speak in front of the iron diaphragm on the coil in 


five minutes after I left. The-vibrator of the induc- 
tion coil having been adjusted, I could, on arriving at 
the receiver, hear the clatier due to the rapid alter- 
nating currents induced by the makes and breaks in 


the primary coil at the transmitting end of the line. I 


listened attentively, for the five minutes was not then 
completed, when suddenly this clatter ceased, and I 
heard distinctly the words, “ Can you hear me;” then 
the noise of the rapid alternating currents was imme- 
diately resumed. I repeated the experiment several 


times with exactly the same result. It was quite a 


novel experiment to myself, and I am not aware that 
it has been tried by anyone else. It was recalled to 
my mind on reading Mr. Randall’s letter. I certainly 
never attached much importance to it ; perhaps I ought 
to have done. The explanation is not far to seek, with 
this exception, namely, that I could never account for 
the noise produced by the alternating currents ceasing 
during the time the words were spoken, since one 
would imagine that these rapid alternating currents, 
induced in the secondary coil by the makes and breaks 
in the primary coil, would be infinitely more powerful 
than the feeble induced currents produced by the 
vibrations of the iron diaphragm before the end of the 
iron wires of the primary coil. 


Charles Lever. 
Blackpool, August 13th, 1884. 


The Speaking Telephone of 1854. 


Tt is true, as I have just found out, that Mr. Barney 
published a translation of a part of the Didaskalia 
article before I did, but his translation is in free and 
fluent English, while I was anxious to produce an 
exact verbal translation, in order not to be found guilty 
of embellishment. 

Mr. Barney’s insinuation that I was a constant 
reader of the REVIEW (however glad I am at all times 


to peruse its pages) is a mistake, because I live in 
Washington, and only on occasional visits to Boston ] 
read the REVIEW at the offices of the American Bell 
Telephone Company, where formerly I regularly was a 
subscriber of the paper. 

To discuss the points of merit or failure of Mr, 
Barney’s arguments is not my object now. My inten- 
tion has been to show the coincidence of dates between 
the Didaskalia article and the principal events in 
Reis’s career ; and as long as those dates stand proof, 
so long hangs à cloud over the phrase: “Reis, the 
inventor of the telephone.” 


E. Berliner, 
Boston, July 29th, 1884. | 


Differential Galvanometers. 


7 In the REVIEW for July 12th you publish a com. * 


munication by Dr. August Voller “On a new form of 


_ differential galvanometer for the direct measurement _ 


of the electrical resistance of incandescent carbon 
filaments.” Will you kindly inform me where the 
apparatus described, as in fig. 3, can be obtained, and 
cost of the same ? 


Montreal, July 30th, 1884. 


[We are sorry not to be able to give our correspond- 
ent the information he desires, but probably his request 
will meet the eye of Dr. Voller.—EDS. ELEC. REv. 


F. H. Badger, 


Miners’ Safety Lamp Competition. 


Our attention has been called to your report in the © 


issue of the 2nd inst., and as London agents for the 
Morgan Safety Lamp we think it only right to state for 
the information of the miners that the lamp sent in by us 
on Mr. Morgan’s behalf for the Lever Prize Compe- 


tition was one manufactured under his first patent, © 


but since then Mr. Morgan has much improved his 


lamp, and other patents have been obtained for. 
England and abroad ; and we are convinced that had 


this new lamp been ready in December last in time to 


compete for the prize, that the adjudicators would 


have awarded the £900 to Mr. Morgan in lieu of 
returning same to Mr. Ellis Lever, as the new lamp 
will entirely fulfil the conditions stated. 

We feel confident there never has been a lamp 


invented equal to the Morgan lamp, and now that 


arrangements have been completed with one of the 
most eminent firms in the trade to manufacture same, 


it will be placed in the market on a large scale and 


at such a price as to come within the reach of all. 


With regard to the Marsaut lamp mentioned in the | 


adjudicators’ report, perhaps you will permit us to 
state that we can explode same nine times out of ten 
in less than ten seconds at each trial. 


According to our experience, we consider the three 4 
gauzes introduced by Mr. Marsaut is a great mistake, © 


as in dusty mines they are very liable to choke. 

We may say we have made some hundreds of tests 
with the Morgan lamp, and although tested with 4 
pressure of explosive gas up to nearly 2 lbs. per square 


- . inch, in no case have we succeeded in exploding 


same ; and as those tests are far beyond the miners 
requirements, we do not hesitate to say that Mr. 
Morgan’s lamp -will tend to greatly reduce colliery 
explosions, and is destined to be the lamp of the 
future. Any of your numerous readers wishing to test 
the above alongside any lamp in existence, we shall at 
all times have much pleasure in placing our apparatus 


at their disposal to demonstrate the value and super 


riority of the Morgan lamp. 7 
If you will kindly insert the above in your next 


_ issue, you will greatly oblige 


Shippey Brothers. 
13 and 14, King Street, Cheapside, E.C., 
6th August, 1884. | 


[Messrs. Shippey Brothers’ first paragraph is not 


little bombastic and absurd. As to their attack on the 7 


Marsaut lamp, it will of course be taken for what it is 


worth, as the not too graceful attack of a competitor.—@ 
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COOPER, 
ELECTRIC LIGHT & POWER & TELEPHONE ENGINEERS, à] 


ST. PAUL'S WorKS—76, LITTLE BRITAIN, LONDON, EC, AND: 
EUROPEAN TELEGRAPH WorKs— POWNALL ROAD, DALSTON, 


Prize Medals, International Electrical Exhibitions, Paris, 1881, London, 1882, and Calontts, 1888. 0 


MANUFACTURERS OF 


MACHINES, ARC LAMPS, AND ALL ACCESSORIES POR KUBCTRIC LIGHT INSTALLATIONS, 
PATERSON & COOPER'S DYNAMO-— . 


+. No: 116 20 C.P. Lamps, or® Small Ars, or 1 Large Arc... 


72500 _ — 400 - 


JOEL’ 8 STORAGE BATTERIES. 
HICENSEËS OF THE GLARKE-BOWMAN ARC LAMP. 


| _AYRTON & PERRYS— TELEPHONES. 

COMMUTATOR AMMETER. TRANSMITTERS. 
| NON-COMMUTATOR AMMETER, | EXCHANGE BOARDS, 
COMMUTATOR VOLTMETER, | : SWITCHES. 
NON-COMMUTATOR YOLTMETER, | BLOCK INSTRUMENTS, 
SPRING VOLTMETER. SPRING AMMETER. 8. X, INSTRUMENTS. | | ee 
WHEEL AND PINION VOLTMETER, MAGNETO CALL BELLS. 
WHEEL AND PINION AMMETER. A PATERSONS ENGINE ROOM AMMETER, 
OHM METER, POWER METER. Frof. S. P. THOMPSON'S ELECTRIC MOTOR. | 


"WALLACE DIAMOND” ELECTRIC LIGHT ‘CARBONS. 


ELECTRIC LIGHT LEADS, GUTTA-PERCHA, INDIA-RUBBER COMPOUND BRAIDED | 
| SILK-COVERED WIRES. 


“PH | LLI ps BROS., 
ELECTRICAL WIRE MANUFACTURERS, 

LEA TELEGRAPH WORKS, HACKNEY WICK, 

LONDON, 


FORMEREY oF 


“MACINTOSH LANE, ERTON. 


SPECIAL WIRES FOR INCANDESCENT LAMPS 


# à 1 

| à 


FOR. HIGH RESTANCES ‘pupae 4 
CARO SPECIFICATION 


SILVER 


à LI SPECIAL WIRES FOR DYNAMO MACHINES 


14 
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Offices : 106 & 100, CANNON STREET, LONDON, ©. 


“TELEGRAPH ENGINEERS AND MANUFACTURERS 


18 1804) 


ÿ 


| 


WIRK.—India-Bubber and Gutta-Percha covered in all gauges. 


‘Wheatstone’s Alphabetical, Instruments, 


INSTRUMENTS." Morse’ Inkers, Single Needle, 
Resistan Ww. Condensers, Testing Instruments, &c. 


ce Coils, Sir W. Thomson’s, and other Galvanometers, 


BATTERIES. SOLE MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND THE COLONIES OF Sam 
GELEBRATED LECLANCHE BATTERY. which hes received the most y from the 


Telegraph Authorities and other eminent Telegraph Engineers, and is now a the Post Office an4 1 | 
English and Continental Railways. Asa Battery for all Telegraphic it pre-eminent. All 
other kinds of Batteries also manufactured. Ebo Bbonite Cells, Car Carbon Plates, &o. Fe 


INSULATORS.—Ebonite, Porcelain, Brownware, ke. | 
| Manvraorurens or THE most APPARATUS FOR RAILWAY BLOCK S<GNALLING. 


SEMAPHORE REPEATERS, “ LIGHT” INDIOATORS, AND WALKER'S “ DASSENGER AND GUARD” COMMUNICATOR, dumm? 


TELEGRAPH STORES AND APPARATUS OF EVERY ‘DESCRIPTION. 


TORPEDO APPARATUSB.- 


THE INDIA-RUBBER, GUTTA-PEROHA, AND TELEGRAPH WORKS COMPANY. (Limited) are; 
Patentees and Manufacturers of a Complete System of Torpedoes for Harbour and Coast Defence, Hg 


AND OF THE 


: A Constant Battery for Mining and Blasting Purposes. 
CONTRACTS ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of à TELEGRAPH LIES. 


» 


: 
? 


| MANUFACTURERS OF 
VULCANISED INDIA RUBBER. 


VALVES, SHEET, BUFFERS, SPRINGS, WASHERS, WHEEL TYRES, CORD TUBING. AND. DOOR AND CARRIAGE MATS: 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE, 


INDIA RUBBER and PAS: STEAM PACKING — ROUND, ‘SQUARE, and 


INDIA RUBBER MACHINE DRIVING. BANDS. 


WATERPROOF GARMENTS AND FABRICS: 


“Pillows, Ons Gas Bags. 


-EBONITE. | 
| | Not or or’ Acid. | 


‘GUTTAPEROHA. | 
| ‘Tubing, palling, Boss tor Flax Spinning, | 
\GILVERTOWN, ESSEX, LONDON, E.; PERSAN-BEAUMONT, FRANCE, 
London Office—106, CANNON STREET, EC. … 
CANNON STREET, E. 9. 
BRANCHES : | | 
. 53, Castle Street. | Baurasr sss 65, High Ste 
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